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Wighert Awardee Ment 


Leadership is never gained by standing still. 
The companies that have won widest approval 
of the market for their products gain such 
recognition by a policy of ceaseless product 
improvement and jealous concern for every de- 
tail that influences product performance. Such 
consistent and widespread approval is the high- 
est award for merit the market can bestow and 
is accorded products that demonstrate their 
superiority under direct competitive compar- 


ison. This coveted seal of approval has long 
been awarded Cutler-Hammer Motor Control 
by the nation’s leading machinery manufac- 
turers who so frequently and continuously make 
Cutler-Hammer Motor Control their outstand- 
ing choice. You too will find it pays to specify 
these products of the nation’s pioneering motor 
control manufacturer. CUTLER-HAMMER, Inc., 
1310 St. Paul Ave., Milwaukee 1, Wis. Associate: 
Canadian Cutler-Hammer, Ltd., Toronto, Ont. 





, —CEM BOTTLING SYSTEM — 
EQUIPPED WITH CUTLER- | 
| HAMMER MOTOR CONTROL = 

















ST 





EDITORIAL STAFF 


Coin CARMICHAEL 
Editor 


Joun W. Greve, Associate Editor 
RoGerR W. Bouz, Associate Editor 
BENJAMIN L. HuMMEL, Associate Editor 
Etman R. Dunn, Associate Editor 
Rosert L. STEepreLp, Assistant Editor 
Leo F. Specror, Assistant Editor 
Jane H. Smiru, Assistant Editor 
Frank H. Burcess, Art Editor 
LAURENCE E. Jermy, Consulting Editor 


New York......B. K. Price, L. E. BROwNE 
Chicago - Erte F. Ross 
Pittsburgh .. : Dan REEBEL 
Detroit. . H. C. TuTTLe 
Washington E. C. KREUTZBERG 
London oe ...VinceNT DELPORT 


BUSINESS STAFF 


Rosert L. HARTFORD 
Business Manager 


Mary L. CaLtanan, Advertising Service 
Jack C. GERNHARD, Circulation Manager 


Chicago Howarp H. Dreyer 
Ricuarp K. Lorz 


New York Russet, H. SMITH 
Epwarp S. LAwson 

Joun W. Evans 

Cleveland Jack W. WALTON 


F. J. FULLER 
..Frep J. ALLEN 


Los Angeles 
Griffin, Ga. . 


MAIN OFFICE 
Penton Building, Cleveland 13, Ohio 
Main 1-8260 
Branch Offices 


New York 17 60 East 42nd St. 
Murray Hill 2-2581 


Chicago 11... 520 North Michigan Ave. 
Whitehall 4-1234 


2837 Koppers Building 
Atlantic 1-3211 


. : 6560 Cass Ave. 
Trinity 5-3024 


1123 National Press Bldg. 
Executive 6849 


Los Angeles #8. .6262 Commodore Sloat Drive 
Webster 1-6865 


331 South Twelfth St. 
..2 Caxton St., Westminster 


Published by 
THE PENTON PUBLISHING COMPANY 


E. L. SHANER.. oe 
G. O. Hays President and Treasurer 
R. C. JaEnKe...Vice Pres., Director of Adv. 
P. G. Sremesacn...Vice Pres. and Secretary 
R. W. CoLeman.. Asst. Treasurer 


Pittsburgh 19 
Detroit 2 


Washington 4 


Griffin, Ga. 
London, S.W.1.. 


. .Chairman 


Also publisher of 
Steel © Foundry © New Equipment Digest 


; Published on the seventh of each month. 
Subscription in the United States and posses- 
sions, Canada, Criba, Mexico, Central and 
South America: One year $10. Single copies, 
+ 00. Other countries one year, $15. Copy- 
might 1952 by The Penton Publishing Com- 
pany. Acceptance under Act of June 5, 1934. 
Authorized July 20, 1934. 











HINE DESIC 


THE PROFESSIONAL JOURNAL FOR ENGINEERS AND 


Vol. 24—No. 2 


Challenge for the Future! (Editorial) 


Power Brush Finishing—factors in selection and application 
By V. K. Charvat and R. C. Sasena 


Scanning the Field for Ideas 
Low-inertia memory unit—adjustable-speed drives—cool 


grinding—breadboard design components—vapor cooling 


Patentabil ty of Combinations—standards imposed by U. S. Courts 
By Ray D. Henson 


Thread Locking with Plastics 
By S. S. Stivala 


Vibration lsolator—designed to provide uniform protection 
By J. S. Zimmer 


Contemporary Design 


Bending machine—jet rotor grinder—wet blaster—paper 
punch—ice cube maker—carton former—Magnaflux tester 


Protective Finishes—phosphate coatings—Part 2 
By Norman P. Gentieu 


Mechanisms for Intermittent Motion—Part 3 ... 
By Otto Lichtwitz 


Plastics Components (Production and Design) 


Stroboscope Tachometer—flywheel marking design 
By Alvin B. Kaufman 


Beam Deflection (Data Sheet) 
By W. L. Tryon 


Design Abstracts 


Practical dimensioning —inelastic properties 
of metals—designing for human requirements 


Over the Board 4 Report on Materials 

Topics ....... .. 106 News of Manufacturers 
New Parts and Materials .... 175 Society Activities 
a | me Sales and Service Personnel 
Men of Machines .. 208 seadinats: 


The Engineer's Library 214 Meetings and Expositions 


Noteworthy Patents ... Sg New Machines 


itemized Index . -— 7 


February 





1952 


111 


112 


122 


125 


127 


132 


136 


141 


146 


156 
157 


161 


172 


224 
254 
262 
268 
280 
286 
290 








DESIGN FOR PRODUCTION * STYLING * MATERIALS SPECIFICATION * DESIGN ANALYSIS * MACHINE COMPONENTS * ENGINEERING MANAGEMENT 





MACHINE DESIGN—February 1952 








A New Field for Plastics 


Through our good friends the 
American Cyanamid Co. we learned 
about the novel method of thread 
locking described in the article 
which begins on Page 127 of this 
issue. The method, which involves 
simply filling the space between 
nut and bolt threads with a suit- 
able plastic, has the unique advan- 
tage of permitting control of tor- 
que resistance to loosening simply 
by changing the composition of the 
plastic. Oddly enough the plastic 
does not act as an adhesive but 
simply as an interference to in- 
crease the tightness of the fit. 

Speaking of plastics, we hope 
to see some of you at the forth- 
coming plastics show in Philadel- 
phia, March 11 to 14. MACHINE 
DESIGN will have a small booth 
with some interesting exhibits and 
a few chairs which you are cordial- 
ly invited to use when the dogs 
start barking. 


This Month's Cover 


Intermittent mechanisms, _ the 
subject of the current series of 
articles by Otto Lichtwitz, inspired 
the design of this month’s front 
cover. Penton artist George Farns- 
worth has selected several typical 
mechanisms that are illustrated in 
the articles and grouped them into 
a pleasing design, with a back- 
ground curve to suggest output mo- 






Wabeenecneraaneennaneenendeasiiiinnty 


tion analysis. Incidentally, demand 
for tear sheets of the intermittent 
mechanisms articles is running 
high. Don’t delay sending in your 
post card if you want a copy of 
the current installment. 


Power Brushing 


More and more attention is being 
focused on surface refinement both 
for improving fatigue life and for 
lowering cost of production. Actu- 
ally, extremes in surface finish too 
often are specified without con- 
sideration of the methods of attain- 
ment. The possibilities of power 
brushing for this purpose have 
been rather obscure but during re- 
cent years tremendous advances 
have been made. To bring you the 
practical details of this method in 
one integrated and useful article, 
we have worked closely with the en- 
gineers of the Osborn Mfg. Co. Re- 
sult is the outstanding “first” which 
begins on Page 112. Here you will 
find not only practical guidance 
on selection of brushes and brushed 
finishes but also vital details con- 
cerning the design of machines for 
brushing operations. 


Jerk or Jolt? 


A few months ago we published 
a brief article on Cam Dynamics 
(March 1951) in which the term 
“jerk” was used to denote rate of 
change of acceleration. A little 
checking on the side revealed that 
this inelegant, unscientific-sound- 
ing word has considerable accep- 
tance among engineers concerned 
with cam design. Now we find that 
the Air Force is using the term 
“jolt” to describe the same quan- 


tity — specifically, the rate of 
change of deceleration in tests to 
determine the effect on humans of 
sudden stops. It seems that the 
peak acceleration or deceleration 
(g’s) that the body can safely 
withstand is limited by the jolt 
factor (g’s per second) as much 
as by g itself. 

Some day, presumably, one of 
these ungraceful words will receive 
official sanction like “slug,” the en- 
gineering unit of mass. Right now 
it looks like an even race but, jerk 
or jolt, we don’t like it in a Pull- 
man berth in the middle of the 
night. 


Too Many Office Parties? 


Around the holiday season we 
kept hearing that the traditional 
office party was on the wane. Too 
many indiscretions had to be lived 
down for the rest of the year. Well, 
certain evidence which we have 
seen suggests that the office party 
is by no means dead. A quick 
glance at the incoming return post 
cards requesting copies of articles 
tells us that. It couldn’t be coin- 
cidence that so many of the cards 
mailed between December 21 and 
31 lacked the information we need 
in order to send you the material— 
your name and address! Who says 
engineers aren’t human? 

If therefore at this time, or any 
other, you do not receive the 
articles you want within a reason- 
able time, please let us know. We 
make it a point to acknowledge 
every request whether or not we 
can fill it, up to the expiration date 
printed on the post card. 
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Crank Cases, Frames, and other 
Parts for Manufacturers of Marine 
Steam Engines of Uniflow or 
Multiple Expansion Type. 


wry we re 
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Heavy Press and Machine Frames 
and Bases for the Machine Tool 
Industry. 





Mass production of these massive clutch and drive 


Diese! Engine Coank, Coane ond housings for a twenty-one ton tractor is further evidence 
Electro-Motive Field. of the design trend in modern machines .. . it is a 


typical example of how alert manufacturers are today 
employing Steel-Weld Fabrication to good advantage 
in the construction of their products. Thousands of 
such heavy machinery parts and assemblies are now 
produced and machined by Mahon for many manu- 
facturers throughout the country. If savings in either 
cost or time can be effected in your product through 
Steel-Weld Fabrication of parts, or. if you are cramped 
for manufacturing space, it will pay you to investigate 
Mahon facilities. You will find in the Mahon organiza- 
tion an unique source with complete, modern fabri- 
cating, machining and handling facilities for any 
type of work regardless of size or weight . . . a source 
where skillful designing and advanced fabricating 
technique are supplemented by craftsmanship which 
assures you a smoother, finer appearing job 
embodying every advantage of Steel-Weld Fabrication. 


THE R. CC. MAHON COMPANY 
DETROIT 34, MICHIGAN 






Pressure Vessels for the Chemical 
ond Allied Industries. 

























One of Several Parts of a Cata- 
lytic Cracking Plant Produced for 
the Petroleum Industry, 
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... IN ENGINEERING AND RESEARCH 


New Carbide Eliminates Strategic Metals 


Having high resistance to abrasion, erosion, corrosion and oxidation, 
recently developed chrome carbide is expected to supplant tungsten carbide 
in many applications. Produced by the Carboloy Dept. of GE, the new 
carbide is made from powdered metals, contains no critical tungsten or 
cobalt, and is completely nonmagnetic. 





36-foot Landing Craft Has Plastic Hull 


The largest plastic boat yet developed is the Navy’s new LCVP landing 
craft. The 36-foot boat is of one-piece double-hull construction made up 
of glass fiber cloth impregnated with a polyester resin. Fitted with a steel 
landing ramp and armor for troop protection, the boat is powered by a 
conventional 225-hp marine engine in a steel-bottomed compartment. * 


Machining of Tungsten Now Possible 


A new technique for drilling, grinding, turning, milling, threading and 
tapping tungsten metal permits the machining of tungsten parts on 
ordinary metalworking machines. Previously, complicated shapes could 
not be machined due to the extreme hardness and brittleness of the metal. 
But with the new technique originated by Philips Laboratories Inc., tung- 
sten parts have been manufactured to tolerances comparable to those 
achieved with brass or steel. 


. Model Laboratory "Demagnetized" 


Having a permanent installation of modified Helmholtz coils, a new Naval 
ship-model laboratory can duplicate any magnetic field encountered by an . 
actual ship. The coils compensate for the earth’s magnetic field in the 
area, so that ship models can be studied in an area completely free of mag- 
netic influence if desired. A master console with 357 controls handles 
equipment operation. Results will be used to explore methods of protect- 
ing ships against magnetic mines and torpedoes. 





"Puffer" Blows Out Circuit-Breaker Arcs 


Providing a short puff of air across the contacts as they separate, an 
auxiliary “puffer” helps blow out the arc in large circuit breakers built 
by Westinghouse. The device, consisting of a cylinder and piston, is espe- 
cially useful in breaking low-current arcs, since magnetic forces developed 
by a small current are often insufficient to drive the arc into the inter- 
rupter. It helps, however, to shorten blowout time to less than the stand- 
ard eight cycles with all currents from zero to 1000 amperes. 


Photoelastic Stress Analysis in Three Dimensions 


Actual principal stresses at any interior point of a plastic model of a part 
or component can be determined ty a new three-dimensional photoelastic 
stress analysis method. Previously, with two-dimensional analysis, only 
principal shears could be found. With the new method developed at the 
Illinois Institute of Technology, a plastic model is machined, then placed 


M. 
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in a special furnace. Loads are applied while the model is heated to the 
correct temperature, and are not removed until after the model cools 
to room temperature. The complete stress system is thus fixed or “frozen,” 
and can be studied in detail by slicing or sectioning the model and examin- 
ing the sections in a photoelastic polariscope. 








Stainless-Steel Paint Developed 


Flakes of stainless steel, mixed with a suitable vehicle, have been found to 
be a very desirable finish for resisting certain types of corrosion, according 
to Westinghouse Electric Corp. Having a gray matte finish, the stainless 
steel paint can resist attack by alkaline agents, whereas standard alumi- 
num pigments cannot. Although a full evaluation is not yet possible, the 
new paint appears to be particularly good in industrial atmospheres. 












Carbon Absorption in Alloys Prevented 


Failure of aircraft exhaust-system parts due to carbon absorption in 
stainless-steel alloys can be prevented, according to a NACA research 
report. Heat-resistant alloys were coated with special ceramics, which 
completely prevented carbon absorption even under strongly carburizing 
conditions at 1500 to 1650 F. 








... IN GOVERNMENT AND INDUSTRY 


Machines Beat Flowers as Major Air Cargo 









First place as an air-freight commodity went to machines and machine 
parts in 1951, according to United Air Lines, and cut flowers—the 1950 
winner—moved to second place. Third through sixth places went to elec- 
trical and electronic equipment, automotive parts, radios and parts, and 
aircraft parts and accessories. 












New Agency to Catalog Technical Information 


Technical information generated by or for military departments will be 
easier to locate in the future, thanks to ASTIA (Armed Services Technical 
Information Agency). Organized to provide bibliographical services on 
scientific and technical reports for military agencies, contractors and 
other authorized agencies, ASTIA will first face the job of collecting, 
cataloging and storing technical documents, and of integrating the services 
formerly provided by the Central Air Documents Office and the Naval 
Research Section of the Library of Congress. 















Sugar Sweetens Rubber Production 





Production of synthetic rubber can be boosted 26 per cent with a new 
process involving the use of sugar as an activator, according to W. S. 
Richardson, president of B. F. Goodrich Chemical Co. The new formula 
is being used at the world’s largest rubber plant at Institute, W. Va., in 
the production of “hot” rubber made at 122 F—as contrasted with “cold” 
rubber made at 41 F. 












New Gage for Small Business 


Recognition of “small’’ business in various government programs will be 
aided by a new classification adopted recently by the Department of 
Commerce. The former classification labeled every firm with under 500 
employees as “small,” regardless of the the firm’s position in its own 
industry. Generally, in the new classification, the group of businesses 
producing one-third of the products in each industry is considered the 
“small” business group, and definite classifications have been released for 
452 industries. All firms with under 100 employees, however, are con- 
sidered “small,” and all with over 2500 are automatically “large.” 
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Challenge for the Future! 


CURIOUS aspect of the increasing mechanization of our civili- 
A zation is the shift in the distribution of human skills. While 
certain individuals are developing exceptional skills most 
people ave losing theirs or failing to acquire those of their forebears. 


Thus, many people driving automobiles today have never operated 
a clutch pedal. How would they manage a car of pre-synchromesh 
vintage on a mountain road? Double-declutching is a lost art. 


We are told, too, that modern military aircraft are being flown 
by rote rather than by skill. Speed and complexity make it necessary, 
while instruments and controls make it possible, to develop operating 
techniques which depend on well co-ordinated routine rather than on 
skill of the sort possessed by an earlier generation of pilots who could 
“fly by the seat of their pants.” 


Importance of the effect on industry of declining levels of skill 
is forcibly brought out by a survey recently conducted by the Ameri- 
can Society of Tool Engineers in key industrial plants. Fully half 
of those polled said their greatest need is for machine controls so 
simple and foolproof that even the most unskilled workers can oper- 
ate them. 


Where does this leave the design engineer? It simply means 
that in proportion to the decline of skill among machine users the 
engineer’s skill must increase. The designer of today’s automatic 
transmission, aircraft control or machine tool calls upon skills un- 
heard of by his immediate predecessors. It is an exciting prospect, 
one which opens up new avenues of interest to challenge the abilities 
of design engineers to the utmost. 


ak: Mercillie 


EDITOR 


















PPLICATION of power driven brushes to ob- 
A tain necessary, unusual or more refined sur- 
face finishes is advancirg rapidly owing to in- 
creased knowledge of how to select and operate 


brushes. With the knowledge that brushes, especial- 
ly roll and wheel type, are capable of many economical 
surface conditioning operations, it is the purpose here 
to collect, organize and discuss the pertinent prin- 
ciples and details so that designers can utilize this 
production method more effectively. Modern power 
brushing offers machine designers a new tool to help 
solve many manufacturing problems which they are 
called upon to overcome. 

A brush is a tool that works on a surface or an 
edge and affects the area brushed in such a way as to 
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Asst. Mgr., Technical Dept. 





... has many attractive possi- 

bilities for the designer. This 

article highlights the import- 

ant factors in the selection 

and application of brushes 
for specific finishes 
















R. C. Sasena 
Special Projects Engi 
Osborn Manufacturing Co. 

Cleveland, Ohio 


By V. K. Charvat and 








smooth or roughen the surfaces, to remove surface 
encrustatiors, or to remove burrs. It should be noted 
that a brush is not a tool which is practical for metal 
removal to achieve a specific dimension. On the 
other hand, it is quite possible for a brush to remove 
burrs from an edge and produce a radius. Where 4 
brush can act on an edge, it is possible to remove the 
metal required to produce a radius, whereas on flat 
surfaces it is practical only to produce certain sur 
face characteristics which do not involve the removal 
of metal. A typical application for a brush is to r 
duce the surface roughness of a ground part, SaJ 
from 25 to 35 micro inches rms to 8 to 10 micro inches 
rms for the purposes of reducing stress concentra- 
tions. 
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Burr Removal: Economical] and effective automatic 
and semiautomatic operations are required to deburr, 
descale, scrub, finish, or otherwise change surface 
characteristics or conditions of sheet, strip, rod, cast, 
formed, or machined articles. With well designed ma- 
chines capable of handling and guiding work, these 
operations can be accomplished by brushes at a rate 
comparable to other related manufacturing operations 
used. Thus, with thorough consideration of proper 
application, power brushing methods can constitute a 
real source of help to machine designers in reducing 
labor costs by minimizing skilled labor requirements. 

A good example of such accomplishment is a new 
brushing method which is finding unusual success in 
removing burrs from gears efficiently, while produc- 
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Fig. 1—Left—Gear before brushing to remove 

burrs and sharp edges, left, and after rapid 

brushing, right. Each gear is finished in 18 

seconds including handling time, compared to 

3 minutes with a hand tool and no secondary 
burr or other sharp edges are created 


Fig. 2—Below—With this machine, designed 

expressly for such work as removing burrs aa 

gears, production increases of as high as 600 

per cent have been realized. Operator merely 

loads and unloads the work; all other opera- 
tions are pre-set and automatic 


ing results of high quality, Fig. 1. For many years 
emphasis had been placed on the development of gear 
cutting equipment, with the result that gears can be 
cut rapidly and with great accuracy. At the same 
time, relatively little work was done in the develop- 
ment of suitable methods for the removal of burrs. 
The selection of methods for doing the job of re- 
moving burrs, sharp edges, tool marks, and metallic 
particles was often left to the shop. Consequently, 
slow laborious methods became accepted standards 
and much time and labor was lost unintentionally. 
More important was the fact that the strength of the 
gear was often impaired. With demand for both in- 
creased quality and quantity production, as well as 
to obtain higher quality at lower cost, brushing: meth- 
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ods were investigated and the machine shown in Fig. 
2 was developed. 

Surface Refinement: Primary cause of as high as 
80 per cent of the troubles with’certain machine parts 
is due to stress concentrations and resulting progres- 
sive fractures. Fractures occur usually at sharp edges 
and abrupt changes of cross-section, where the V- 
notch effect of tool marks, scratches and flaws have 
presented the opportunity for the stress to exceed the 
strength of the material. 

Some investigators have shown that a sharp corner 
or edge may reduce the endurance limits of a part 
as much as 50 per cent. A distinct V notch, such as 


These brush rolls, right, are built to have uniform 
brushing faces for brushing speeds up to and ex- 
ceeding a 10,000 fpm. They are used for cleaning, 
scrubbing, and finishing as well as heavy-duty opera- 
tions such as rust and scale removal. Built to have a 
brush face length up to 180 inches, those rolls are 
factory assembled by winding a strip brush around 
the arbor and securely anchoring it at each end. 


co 


would be made with a hard tool, may reduce the en- 
durance limit as much as 60 per cent. This reduc- 
tion, traceable to the concentration of stresses, can 
be minimized effectively by brushing. While remov- 
ing the burrs, brushes can produce simultaneously 
smooth surfaces and well-rounded edges. Tool and 
grinding marks as well as intersecting surfaces can 
be blended, reducing the number of potential start- 
ing points for small cracks, as shown in Fig. 1. Al- 
though small cracks may not always cause complete 
fracture, they often result in small burrs and loose 


Fig. 3—Typical power brushes, their characteristics and 
applications 











This brush, left, is a closed coil helically wound strip 
brush the same as used in the high-speed brush roll but 
is delivered unmounted. However, because these brushes 
are not factory assembled and balanced, their operation 
is limited to lower speeds and lighter jobs. 











The unit type brushing roll, below, is a hard working 
brush of welded one-piece construction designed for fast, 
easy removal and mounting direct on square, round with 
key, or hex arbors. These brushes are generally made 
in face widths of 5 to 35 inches. For long brush face 
lengths, several unit type brushes are mounted in tan- 
dem on the arbor. 


Strip brush rolls, right, are especially 
suited for wide face applications re- 
quiring brushes of relatively low 
density or contoured faces. This 
type is probably one of the most 
versatile of all brushes in that the 
density can be varied from as few 
as 2 strips to 18 or more. Further, 
the brushing face can be made to 
various shapes such as concave and 
convex by designing the mountirg 
appropriately. Strips can be re- 
moved and replaced as needed. 
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metal particles that will foul lubrication systems and 
cause unnecessary wear. 

Selection of Brushes: Each application of power 
brushing, whether it be removal of burrs, sharp 
corners, tool marks, or improvement of surface finish 
must be engineered. Each job has its own charac- 
teristics, and each must be studied. Selection of a 
power brush for a given application is done best after 
compiling information along the following lines: 


1. What is to be accomplished ? 
a. Clean or remove—what material ? 
b. Roughen or smooth—what kind of surface? 
c. Finish or polish—to what degree? 
d. Round corners or blend surfaces—how much? 





This nonmetallic treated Tampico section brush, below, is most 
frequently used in a wheel made up of more than two or three 
sections. Such a built-up wheel is used with abrasive compounds 
for operations such as removing burrs and producing radii on 
machined parts. By special treatment the brush is made stiffer 
and more compact than plain untreated Tampico brushes. The 
treatment controls the fibers in a way to make them hold abrasive 
compounds better and to make the brush wear longer. Untreated 
Tampico brushes are used for dry and. wet cleaning principally, 
although they are sometimes used with abrasives where a mild 
brushing action is required. 


Typical wide-face wire wheel brushes, left, are charac- 
terized by a high fill density. Close wire tip pack- 
ing, most easily developed in wide-face brushes, is 
complemented by relatively short wire length. This 
combination produces a strong file-like brushing action 
of relatively low flexibility or cushion especially well 
suited to such work as removing burrs. 


A narrow-face wire wheel brush, right, serves for 
brushing areas where clearance is a factor or where 
the shape is not relatively flat. 
brush limits the density which with a longer trim 
provides characteristics midway between wide-face 
wire wheels and coil-knot wire brushes. 
can be made into a wide-face brush of multiple sec- 
tions although this modifies its performance in the 
direction of the wide-face wire brush wheel. 


Construction of this 


2. What kind of equipment is available? 
a. Brushing lathe—what horsepower and speed? 
b. Automatic brushing machine—what type? 
c. Portable—hand or flexible shaft equipment? 
3. What are the properties of the material involved, 
especially hardness? 
4. At what rate and under what conditions must the 
work be done? 


Answers to these basic questions will usually furnish 
the facts necessary to determine brush type and ma- 
terial and brushing technique required. 

Brushing wheels can produce a wide variety of 
finishes depending on the whee] material, and how 
the wheel is applied. Fig. 3 shows some of the roll 





This brush 


This narrow-face coil-knot wire wheel brush, below, y, 
is constructed to permit high-speed operation and 
to provide a strong impact type brushing action 
which is excellent for removing surface encrusta- 
tions such as scale and rust. This brush is by 
virtue of its construction very flexible. 
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For Jobs Requiring Surface Finish Less Than 
30 Microinches rms 


For Jobs Which Permit or Require Surface Finisn 
Exceeding 30 Microinches rms** 






































7 oe —— Brush Flexibility Brush Flexibility ae 
Medium High Low High J 
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Very Fine (Low rms) Medium Fine Coarse 
a _ —— Brushing Action . Brushing Action —— 
Medium Very Fast Medium Fast Medium Fast 
Cord & Fabric Tampico & Treated | Fine Wire Sections : ; Coiled Knot a4 
Brushes Tampico Brushes Used With _— Wire Wheels Wire Sections Sections 
Compoun 

















Major Brush 


Characteristics 





For efficient use of 
wire brushes with 
compound, select 
brushes having 
medium or high 
density and fine 

wire size (0.008 diam 
or finer) 


Flexible, fast cutting 
wheels. Used with 
burring compounds 
of tacky composition 
for producing surface 
finishes of approx. 
8 to lO microinches 
rms 


Fast cutting medium 
flexible wheels. 
Used with cut and 
color buffing comp- 
ounds for producing 
low microinch 
finishes 











Wide face dense fill. 
Used where fast 
cutting and fine 
finishes are required. 
Best general purpose 
wire brush 





Narrow face, medium 
density. Used where 
medium brush flexi- 
bility is essential to 
follow contoured 

sur faces 





Narrow face, iow 
density. Used where 
a high degree of 
brush flexibility ts 
needed and where 
surface impact 
action is necessory, 
especially to remove 
surface encrustations 








Major Applications in Order of General Usage 





1.Cut and color buffing | Burr (small) 1.Burr (medium) 


2.Surface blending removal removal 
3.Light scale removol 2 Producing radii 2.Light scale removal 
4 Producing radii 3.Light scale removal 3.Satin finishing 


4.Surface blending 
5.Cleaning 
6.Satin finishing | 


5.Burr removal 4.Producing radi: 








Adjustments For 


| Burr (heavy) 
removal 

2. Producing radi 

3.Rust and oxide 
removal 

4.Scale removal 

5.Cleaning 

6.Surface biending 


Desired Results 





\.Cleaning 

2.Medium scale 
removal 

3.Rust and oxide 
removal 

4. Satin finishing 

5.Surface blending 

6.Burr removol 





|. Heavy scale removal 
2.Rust and oxide 
removal 
3.Satin finishing 
4.Producing radii 
5.Burr removal 
(on very hard metals) 





Brush works too 
fast 


ay 


Action of brush 
peens burr to 


Brush works too 
slowly 


| 


1. Decrease trim length | 
speed by reducing and increase fill 
rpm or OD | density 

2.Reduce filament diam | 2.If wire brush tests 

3.Reduce fill density indicate metal too 


|. Increase surface |. Reduce surface 
speed by increasing 
OD or rpm 

2. Decrease trim length 


and increase fil! 


. 
| 
| 


density 4.increase trim length ductile (burr is 
3. Increase filament peened rather than 
diam removed), change to | 


nonmetallic brush | 
such as a treated 
Tampico used with 
burring compound 











* For very ductile metals see Adjustments Column 3 


adjacent surface mo 


Finer or smoother 


finish required 


Finish too smooth 
and lustrous 


Brushing action 
not sufficiently 
uniform 





\.Decrease trim length 
and increase fill 
density 

2.Decrease wire diam 

3.Try treated Tampico 
or cord brushes with 
suitable compounds 
at recommended 
speeds 

4. Use auxiliary buffing 
compound with brush 





|. Increase trim length 

2.Reduce brush fill 
density 

3.Reduce surface speed 

4. Increase filament 
diam 





Fig. 4—Chart for rational selection and specification of brush requirements 
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|. Increase trim length 
and decrease fil! 
density 

2.Devise hand held or 
mechanical fixture 
or machine which 
will avoid irregular 
of f-hand manipulation 
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Fig. 5—Above—These photomicrographs show the re- 

duction of surface imperfections which are obtainable 

through brushing. Comparison of the two surfaces em- 

phasizes the improvements in surface appearance pro- 

duced by brushing a cold-rolled steel surface 120-grit 

wheel dry polished with a Tampico brush and 120-grit 
aluminum oxide compound 


Fig. 6—Right—Top chart shows microinch roughness 

of a surface that has been finished using a polishing 

wheel with 120 grain size. The lower chart shows rough- 
ness of the same surface after brushing operation 


Fig. 7—Below—Stainless steel parts mass-finished with 

brushes in one pass using three brushing heads. Particu- 

lar attention is called to the sharpness of the letters 
which has not been destroyed 


and wheel type brushes and gives some applications. 
For practical selection, brushes may be classified as 
follows: 


Cord or Fabric Brushes: Fast cutting medium-flex- 
ible wheels used with cut and color compounds for 
producing low microinch finishes 

Tampico and Treated Tampico Brushes: Flexible, fast 
cutting wheels used with burring compounds of 
tacky composition for producing surface finishes 
of approximately 8 to 10 microinches rms 

Fine Wire Sections Used with Burring Compound: 
For efficient use of wire brushes with compound, 
select wire brushes having medium or high density 
and fine wire size (0.008-inch diameter wire or 
finer) 

Wire Wheels: Wide face, dense fill, used where fast 
cutting and fine finishes are required. Best gen- 
eral-purpose wire brush 

Wire Sections: Narrow-face, medium-density, used 
where medium brush flexibility is essential to fol- 
low contoured surfaces 

Coiled Knot Sections: Narrow-face, low-density wire 
brush used where high brush flexibility is needed 
and where surface impact action is necessary, es- 
pecially to remove surface encrustations. 


The comprehensive chart in Fig. 4 provides a good 
basis for brush selection. This chart takes into con- 
sideration jobs requiring surface finish less than 30 
microinches, rms and jobs which permit or require 
Surface finish exceeding 30 microinches rms. 

Surface Finishes Produced by Brushes: Tampico 
and cord brushes can modify and change the condi- 
tion of metallic surfaces very appreciably. It is this 
ability which gives these brushes value for polishing 
and buffing. The action of a brush is that of blend- 
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ing imperfections and surface irregularities rather 
than the actual removal of metal as is obtained with 


abrasive wheels or belts. It has also been demon- 
strated that the blending action of a brush reduces 
surface imperfections to a state where a uniformly 
good plating job can be obtained. This can be done 
without the need for cutting an entire surface down 
to the depth of the deepest surface imperfections and 
therefore fewer wheels or passes are required. 

The results shown in the photomicrographs of Fig. 
5 characterize the reduction in surface imperfections 
which are obtainable through the use of brushing. 
Comparison of the two surfaces shown emphasizes 
the improvements in surface appearance produced by 
brushing. However, it is of equal importance that 
these surfaces be evaluated by examining the charts 
in Fig. 6 which show the surface roughness in micro- 
inches and the magnitude of the sharpness of the sur- 
face marks as measured by a Brush Surface Analyzer. 

Sharp edges or groove-like marks which are pro- 
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Brushing Pressure Relief 

















Good production brushing requires that provision two ways of accomplishing pressure relief. For A 
be made to allow pressure relief under conditions small parts it is usually best to allow the part m 
of extreme brushing pressure caused by misalign- to retract, especially where this can be done so st 
ment, oversize or improper seating of the part. as to allow a straight pass line to be maintained. ci 
This feature is especially necessary for brushes The second method, which is standard practice o 
having a short trim or a dense fill where the for polishing and buffing work, is to have the 
brushing face could be damaged because of the brushing head floating so as to allow the brush 
inability of the individual filaments to escape to fall and rise as the contour may require dur- 
being stressed beyond the yield point. There are ing the operation. 
Brushing Pressure Meter Be 
pt 
Brushing pressure affects the quality of the work purpose as a permanent part of the machine. 
and the life of the brush to a very considerable Ammeters have been successfully used for this . 
extent. It is essential to have brushing pressure work and can be quickly calibrated to suit each re 
Brushing meters on all brushing machinery since it is not individual job so as to eliminate guess work. 
pressure possible to visually estimate brushing pressure. Quantitative knowledge of brushing pressure dur- 
An ammeter connected to the driving motor circuit ing the entire period of operation of the machine 
Oo Oo for each brushing head is recommended for this is most essential. 














Balancing collar 






> Ce 









a ll i 
Brush Balance . 
Satisfactory machine operation usually requires the use of balanced brushes. fe 
This is especially true for long brushing rolls and for wheels or rolls which th 
operate at speeds in excess of 100 rpm. Best practice requires that the on 

shaft, mounting and the brush be dynamically balanced to within one-half 

ounce-inch. 

Br 
Keyways a 
Rie - Keyways should be specified and used for long-face brushes, heavy-duty fil 
w= ae work and where the brush reversal method of face conditioning is used. its 


American Standard keyways are recommended. On long-face brushes which 
are adapted to a shaft with a mounting it is recommended that two keyways 
180 degrees apart, one end only, be used. Keyways on both ends of the —_ 
brush mounting produce alignment difficulties. 





™~ 

a Son ° 

—~~Two keyways at i860 
one end only 





Brush Ventilation 


Brush ventilation is extremely important where brush- it is very important to provide adequate room at 
ing rolls or wheels are used under conditions of con- each end of the brush so that sheave and bearing 
tinuous and/or heavy duty and where the brushing housings do not block the openings in the mounting 
roll face exceeds the length of four to six inches. ends. Good practice requires that ventilation be pro- 
Radial fin type yy By ends open to allow vided also for wheel and sectional brushes of non- 
free passage of air as are good for obtaining metallic fill materials. Machine flanges must be = 


the required ventilation. When using such a mounting built with the necessary ventilation openings. 
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aa In 
_. Shaft Size 20 
anit — be 
-. . While shaft size standards for brushing machines the shaft le: 3th goes up to a maximum of 20 inches, th 
po-8 Maze; | -2°Dion have been developed as a result of many years of a 2-inch do ameter shaft has been found satisfactory. wi 
f usage it is still essential to calculate the shaft For a special machine the shaft size is determined on 
Sait = diameter for special machines and operating condi- the basis of a uniformly applied load with the shaft 
UU tions. In general, for semiautomatic machines having fixed at both ends. For brushing operations a maxi- 
_ Satine a@ shaft size length requirement of 8 to 12 inches mum deflection of 1/32-inch in six feet is the standard 7 
| x. Ge’ wom overhang, a 1'%4-inch diameter has been found to be recommended allowance. Shaft size is determined on 
” t very satisfactory. For this same type of service where the basis of standard formulas. 
==. “t —-S 
Th 
les 
im 
th 
re 
Brush Replacement on 
Replacement of worn-out brushes is a very important detail for which pro- 
vision must be made when the brushing machine is desi . The important - 
thing is to make replacement easy and quickly so as to keep machine down- 
time at the lowest level possible. In fact it is desirable in many cases to 
design the equipment so as to permit replacing the brushes while the op- 
eration continues. For this purpose a spare head is sometimes used so that 
as a brush becomes worn the spare head can be placed in service while Pr 
the regular head is being serviced. This must ali be done without damaging ch 
the face of the brushing roll. An example of what can be done fo facilitate rol 
brush replacement is illustrated in these sketches. to 
p>— Dvol head orrangement ha 
—J 
SP eee eBEBEOEOEOOBOOREOOPOEOOPEPE REE R EERE PETE ERR OREO RRRRME RE REE ER ERE RE RE RRR REE RE RRR E RRR ERR RRR E REE ERE ERR REE EERE ERE REE ERE RE RE REE RRR RES ee Stee 
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For Axial brush roll reciprocation is an excellent 
art means of preventing streaking on such shapes as two reciprocations per minute. When brushing 
so sheet, strip, and rod. Also, without axial re- parts in multiple the amount of reciprocation 
rd. ciprocation the brushing face may become grooved must exceed the width or diameter of one part, 
ice on straight-line work. Best results have been plus one half of the space between parts. 
he 
sh 
vr- 
Back-Up Roll 
Back-up rolls must be designed to support the back-up rolls, one on each side of = —_, 2 res: 
part being brushed and yet avoid interference with shown in the sketch are rec For parts : 
e. the brushing roll. A brush roll cannot successs- which are thicker than Y% inch, the "Tales roll ? 
vis fully serve as a back-up roll for another brush may be immmediately opposite ‘the brush so long 
ch roll. For thin pieces Yq inch thick and less, two as provision is made to prevent contact. 
rk. Bock-up rolls 
a approx.3 diam 
ne 


Brush Roll Reciprocation 


found when the roll is reciprocated one-half to 











Number of Brushing Heads 





Conti ti for brushing strip, rod and 
similar materials require the use of brushing heads 
in multiples of two. This requirement exists be- 
cause of surface discontinuities and defects which 
frequently have a shape that will tend to mask 
the brushing action out of certain areas as 
indicated in this sketch. By having two brushing 


heads operating in reverse directions, it can be 
easily visualized how a more uniform surface 
finish can be obtained. For brushing to remove 
surface encrustations such as scale it is most 
important that this two-direction approach with 
brushes be followed if pits, fissures and other 
surface imperfections are to be thoroughly cleaned. 
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Wire Brush Face Conditioning 


Brushes like other perishable tools must have their 
working face reconditioned and resharpened. It 
can be visualized easily how the tip of a brush 
fill-wire could eventually become dull and lose 


restored at intervals which are determined by the 
requirements of the job. Reconditioning and re- 
sharpening a brush is accomplished simply and 
efficiently by alternately reversing the direction 





its working clearance. This clearance must be of rotation during production. 



































Brushing Speeds 
“ Brushing speeds vary considerably Removing burrs . 5500 to 7500 
from job to job depending upon Blending for mechanical strength. . 4700 to 7500 
the speed of the work or brushing Cleaning dry (wire brushes) ...... 4000 to 5500 
intervals and such other factors as Scrubbing wet .... ; . 1900 to 4000 
the amount of material to be re- Finishing for appearance: Speed 
nd moved. While it is difficult to ie . 6400 to 8000 fpm 
9 give specific speeds, ranges for SE diate Satec cs cncse dies 8000 to 10,000 
9 various general classifications of Removing scale .. 7500 to 10,000 
s work are given right in fpm: Cleaning welds ............ . 7200 to 9400 J 
e — 
Recommended Not recommended § 
- Brush Face Contact : 
In setting up a brushing operation it is im- brushing face contact is necessary to avoid . 
portant to have the brushes contact the part grooving the brush. Operations which are set ~ 
being brushed in a way that the full face of up so that the brush face is not in full contact . 
by the brush is in contact with the part. Except with the work required some provision for 
f- when a reciprocating brush is employed, full dressing the brush face. . 
n . 
Ht : 
; : 
4 ~ 
J : 
Centerless Brushing : 
- This sketch shows schematically a center- Brushes are made interchangeable with : 
less brushing set-up. Brushes, like grind- grinding wheels so that conversion from . 
ing wheels, can efficiently do work on centerless grinding to centerless brushing : 
the centerless principle. Brushes will not merely requires a change of wheel. in . 
reduce parts to a specific dimension but most cases the regulating wheel used is . 
only change the surface characteristics. the same as for grinding operations. . 
+ 
Wheel or Roll Adjustments ° 
Probably the 2 important feature of any ma- brush or roll is made through one adjusting screw . 
chine concerns the adjustment of the wheel or with micrometer control. The —? may be : 
roll to obtain pa required —ws pressure and done with a — wheel or . 
to compensate for brush wear. The best results motor operated b » gudibuites control. "Gapaianen - 
have been obtained “ae @ the adjustment of a proves it best te. avoid independent adjustment. . 
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Fig. 8—Above—Used in lieu of honing, an automatic 
brushing — on a shot-peened bearing surface of 
this propeller hub refines the finish 


Fig. 9—Below—Photograph of a 5/16-inch steel stud 

before and after brushing to remove burrs and sharp 

edges. Brushing not only reduces the possibility of fa- 

tigue failures but also aids assembly operations by re- 
moving burrs and other waste material 





duced by fixed grit wheels or belts tend to build up 
relatively high current densities at these sharp points 
and as a result the plating tends to emphasize the 
surface irregularities. In the case of the sample 
which has been brushed with a treated Tam- 
pico wheel, the surface has been uniformly blended 
and all sharpness which usually results from fixed 
grit polishing wheels or belts has been removed. The 
surface is such that uniform plating should result. 
The analyzer charts show a surface roughness of 24 
to 35 microinches, rms, for the original sample, where- 
as the same surface brushed with a treated Tampico 
brush results in a reading of from 41% to 7 micro- 
inches, rms. 

Evaluation of a surface brushed preparatory to 
plating should be made in the light of the results ob- 
tained after plating. When comparing a brushed sur- 
face with a surface obtained by older methods of pol- 
ishing and buffing, it will be found that brushes tend 
to produce a somewhat duller surface finish in which 
the defects are not hidden. Brushes produce an effect 
on the surface which is not confined to the high spots 
but actually refines the entire surface. The result 
is that the brushed surface plates better by virtue of 
the greater refinement. It might be noted that an 
inspection of a brushed surface is less deceptive. After 
brushing has produced a satisfactory finish, cloth 
buffs frequently have a place in producing a higher 
color. 

In Fig. 7 is shown a group of stainless steel parts 
efficiently mass-finished with brushes in one pass 
using three brushing heads. Particular attention is 
called to the sharpness of the letters which is the 
result of fast cutting action and firm cushion of the 
brush. 

Brushing Applications: Brushing operations cover 


Fig. 10—Curved surface of this toaster shell is finished 
to high luster with a Tampico brush. Fine details are 
unblurred by the operation as can be seen 
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a range of work which utilizes hand held fixtures to 
fully automatic equipment. The selection of brush- 
ing equipment within this range will depend upon the 
specific job conditions such as production rate, work 
volume and the work quality desired. On many jobs 
suitable brushing results can be obtained only if work 
holding fixtures are designed. For efficient operation, 
such fixtures should be given as much consideration 
as any other production jig or fixture. It should be 
emphasized while in some cases the hand method of 
applying the parts to the brush may be used, experi- 
ence has shown that hand held or table attached fix- 
tures can be of considerable aid in increasing produc- 
tion as well as in achieving product uniformity. Ac- 
curacy makes it obvious that any hand held method 
of brushing would be uneconomical. Where the quan- 
tity of work would not justify a large automatic ma- 
chine it is possible to adapt a conventional polishing 
lathe with relatively inexpensive attachments. 


Special Finishing Possible 


Finishing of interior surfaces can be made prac- 
tical, fast and efficient by brushing methods. Often 
brushes, mounted in holders designed for each job, 
are good for finishing concentric interior surfaces, 
with rather simple equipment, Fig.8. _ 

An important feature of a brush is the flexibility 
or cushion which it embodies and which makes it pos- 
sible to brush such surfaces as threads on steel studs, 
Fig. 9. As can be seen from these before and after 
views, the burrs have been removed along with all 
fragmented metal. The threads are clean and ready 
for trouble-free assembly. 

While high-speed brushes are capable of produc- 


Fig. 11—Roughing of metallic and nonmetallic surfaces 

to increase effectiveness of adhesives is quickly done 

with brushes using either off-hand or automatic methods. 

All guards on this machine have been removed to show 
the brushes in operation 


ing satin and polished finishes on flat parts, their use 
is particularly advantageous for surfaces not flat 
where the flexibility inherent in brushes is most fully 
demonstrated. Ornamental satin finishes readily ob- 
tainable with brushes have great utility value be- 
cause, unlike high-polish finishes which tend to exag- 
gerate minor surface defects, a brush surface finish 
usually screens such blemishes effectively, Fig. 10. 

The work of roughing metallic and nonmetallic sur- 
faces to increase the effectiveness of adhesives is 
quickly done with brushes using either off-hand or 
automatic methods. Pictured in Fig. 11 is a relative- 
ly simple machine designed to brush a rubber part. 
This equipment roughens parts as fast as they can 
be loaded into the fixtures by the operator. Brush 
cleaning prior to soldering is also widely employed. 

The various brushing jobs described represent a 
small cross section of the jobs which can be done with 
brushes. In most cases brushing wheels or rolls are 
used in their conventional form, while strip brushes 
and other brush inserts, the mountings are special 
and are designed to cope with such conditions as 
limited clearance. In the mechanization of brushes 
for use on mass production operations, specialized or 
single-purpose machines are often imperative. Equip- 
ment such as the rotary table type or in-line machine 
is usually a requirement for obtaining the real econ- 
omies possible, Fig. 12. 

Brushes and brushing equipment constitute im- 
portant production tools because they fit particularly 
into those manufacturing operations where the ratio 
of labor costs to other production costs is very high 
and where least development effort has been placed 
in the past. Many of the operations which can be 
done with brushes offer the designer the highest re- 
wards in cost savings and improved quality. 


Fig. 12—Rotary table machine with four brushing sta- 
tions used for deburring clutch disks at high production 
speeds with a minimum of operator attention 
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SCANNING the FieldiFor 


Memory unit, below, stores data ob- 
tained from a computer for reuse in calcu- 
lations as required. Since electronic digital 
computers have limited storage capacity 
in their internal high-speed memory where 
partial solutions are stored until needed 
later in the course of solution of a problem, 
this memory unit facilitates feeding stored 
data back into computer as needed. 
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Previous methods of storing data have been complex, 
expensive and relatively slow involving as much as 
95 per cent of the computing time to feed back data. 
This memory, developed at the National Bureau of 
Standards for use with their SEAC computer, has 
the advantage of combining speed with simplicity 
and economy. These features are achieved through 
the elimination of reels and servomechanisms. Only 
two small masses are accelerated in starting the tape, 
a small jam roller and a few feet of tape. 

The jam roller, a rubber-covered ball bearing shown 
at the right in the closeup view, above, is operated 
by a solenoid to press the tape against the larger 
smooth-surface roller for starting and stopping the 
tape. Instant reversal is obtained by operation of 
the jam roller on the second wheel. Both drive wheels 
operate continuously in opposite directions. 

Although the compartments are large enough to 
hold several thousand feet of tape, an ordinary 1200- 
foot length is ample for most problems. Three sheets 
of glass are separated to make two compartments 
which clear the tape sufficiently so that the loose 
folds in which the tape falls have no tendency to turn 
over or become tangled. The air where the tape leaves 
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the recorder unit is ionized by strips of alpha- 
emitting polonium to remove electrostatic charges 
from the tape. Otherwise the tape might tend to 
cling to the glass panels. This method is satisfactory 
for tape speeds up to 8 feet per second. 


Adjustable-speed drive in which many parallel- 
connected motors operate at precisely the same speed 
is shown schematically at right. This system, de- 
veloped by General Electric Co. for textile spinning 
machines, supplies adjustable alternating-current fre- 
quencies to synchronous motor drives on each ma- 
chine section. This all-alternating-current drive in- 
sures speed control within one-tenth of one per cent 
over a 7:1 operating speed range. Probably the 
most precise drive that has been developed for 
parallel operation of motors, the system utilizes an 
electronically-regulated alternating-current adjustable 
speed motor which drives a variable-frequency gen- 
erator trough a two-speed gear unit. The generator 
output is delivered direct to the synchronous motors. 

Requiring only about two-thirds of the floor space 
needed for a comparable direct-current drive, the sys- 
tem provides greater operational efficiency with fewer 
components. Lower maintenance expenses and sav- 
ings in power consumption are additional advantages. 


Cool grinding method of utilizing centrifugal 
force in the grinding wheel to feed coolant through 
the porous bonded abrasive, prevents overheating the 
workpiece and permits easier inspection of work. 
Developed by the DoALL Co., the grinder, below, 
directs the coolant to the cutting point of each ab- 
rasive particle. With the coolant in direct contact 
with the work at the source of the heat generated 
by grinding, the coolant effectively carries off exces- 
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sive heat. In tests, work temperatures recorded have 
been as much as 600 F lower than when using con- 
ventional cooling, preventing cracking and work 
softening of hardened alloys. 

As shown in the diagram, coolant drips into V- 
grooves in the flanges on both sides of the wheel. 
Centrifugal force feeds the coolant through the wheel 
to the periphery, atomizing the solution and flushing 
the wheel to prevent loading and glazing. A coolant 
tank, mounted above the wheel, supplies the coolant 
through drip valves and tubing to the wheel, cooling 
the wheel and work for more efficient grinding. 
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Breadboard electromechanical units, above, are useful for 
developing designs as well as for checking final production de- 
signs. Included among the units, developed for this purpose 
by Belock Instrument Corp., are high-speed magnetic clutches, 
precision gears and differentials, dial groups, mounting brackets, 
shafts, and grid plates. By using these parts, a setup may be 
made quickly and the accuracy of the results may be checked 
readily. Illustrated is a laboratory setup wherein two servo- 
motors feed data through gear trains and magnetic clutches to 
a differential which combines these outputs for display on the 
dial. 





Vapor cooling of units requiring 
heat exchangers may reduce their weight 
by about 30 per cent over that of equiva- 
lent liquid-immersed units if present devel- 
opment work, being conducted by Westing- 
house Electric Corp., proves successful. 
The new technique utilizes the heat of 
vaporization of liquid fluorocarbons for 
cooling and the dielectric strength of the 
vapor for insulating the 500-kva trans- 
former shown below. High molecular- 
weight fluorocarbons are promising for 
vaporization cooling for two reasons: They 
have a suitable boiling point and heat of 
vaporization, and they have a high dielec- 
tric strength and impulse strength at low 
pressures. In fact, at 60 cycles and atmos- 
pheric pressure, the dielectric strength is 
greater than that of transformer oil. They 
are not only nonflammable but also have 
fire extinguishing properties. 

In the sketch, below, is illustrated the 
principle of vapor cooling applied to the 
transformer. A small pump forces liquid 
fluorocarbon from the sump to the nozzle, 
spraying the liquid uniformly over the 
core and coils. Taking its latent heat of 


vaporization from the coils, the liquid evaporates, 





124 


filling the space in the tank with vapor. Forced up- 
ward through the cooling tubes, the vapor condenses 
and flows by gravity back to the sump. Condensation 
is accompanied by only a small change in temperature 
of the fluorocarbon, which remains near the boiling 
point throughout the system. Temperature of the 
cooling surfaces is only a few degrees lower than 
that of the transformer coils, the differential being 
much less than in a conventional liquid-immersed unit. 
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By Ray D. Henson 


University of Illinois 
Urbana, Ill. 


NY investigation of patent requirements should 
start with the basic question—What is a 
patent, and what is it good for? 

A patent issued by the United States Patent Office 
does not give the patentee the right to make, use or 
vend his invention if he did not have that right be- 
fore the patent was issued. What it does give the 
patentee is the right to exclude others from using his 
patented device for a period of 17 years, if his patent 
is valid. At the end of the 17-year period, the patent 
may be used by anyone. But the mere grant of a 
patent by the Patent Office is no guarantee that the 
patent is valid, for through some oversight it may 
have been granted even though it actually infringes 
on a prior patent, or it may subsequently be declared 
invalid by some court. 

The war which has been raging for some years be- 






Many patents are for new combinafions of old 
chines which will perform 
‘ents must meet 
rigorous standards imposed’by the U. S;-Courts 
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. . . the war which has been raging for some years between 
the Patent Office and the Supreme Court is widely followed... . 


tween the Patent Office and the Supreme Court is 
widely followed. The Patent Office adheres closely 
to the requirements for patentability which can be 
rather mechanically administered, but the standard 
of invention which it requires for patentability is not 
sufficiently high to please the Court. Justice Jack- 
son has said with some justification that “... the 
only patent that is valid is one which this court has 
not been able to get its hands on.’ 

What standards must an invention meet in order to 
be patentable? A patent may be granted, according 
to the statute, for “any new and useful art, machine, 
manufacture, or composition of matter, or any new 
and useful improvements thereof.”? 

Date of Invention: An invention must be new, and 
by statutory provision it is not new; (1) if it was 


1 References are tabulated at end of article. 
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. . . the only patent that is valid is one which this 
court has nof been able to get its hands on... 











+ « + the inventor laid 
paving which was used 
for six years. The patent 
for the inventor was 
really testing his in- 
vention... 





known or used by others in this country before the 
date of invention by the applicant or patentee; (2) if 
it was patented or described in any printed publica- 
tion in this or any foreign country before the date of 
invention or more than one year before the applica- 
tion for a patent or; (3) if the invention was in public 
use or on sale in this country for more than a year 
before the application was made. These standards are 
ones which the Patent Office can apply most easily 
and effectively. 

The date of invention usually means the date when 
the idea was reduced to practice, but it may refer to 
the date when the idea was first conceived, if that 
can be proved. To prove it inventors frequently re- 
sort to certain well-known practices. For example, 
it is worth-while to explain your ideas as early as 
possible, perhaps before they are fully worked out, 
to one or several witnesses and, as an added precau- 
tion, it is well to have them sign a statement that 
your invention has been explained to them. Fre- 
quently an inventor will write down his ideas, illus- 
trate them if possible, have the paper witnessed or 
notarized, and then will send it by registered mail to 
himself, to be produced and opened when needed to 
show the date of invention. 

To anticipate an invention or invalidate a patent, 
prior knowledge or use of the invention must have 
been within this country—although an American can- 
not go abroad and borrow ideas in use there which 
are unknown here and which would be patentable so 
far as other provisions of the statute are concerned. 
Nor is it ordinarily fatal if someone in the United 
States once had the same idea, if there was no reduc- 
tion to practice or if the idea was reduced to practice 
but unappreciated and subsequently abandoned. This 
attitude can be justified on the ground that the patent 
system is designed to protect the inventor who has 
benefited the public by disclosing his invention. 

Public Use or Sale: Many questions can arise in 
connection with what is meant by public use or sale 
in this country more than a year before the applica- 
tion for a patent is made, for public use or sale will 
defeat an application for a patent or be a ground for 
invalidating a patent after it has been issued. It is 
possible that use by the public may be experimental 
so far as the inventor is concerned, as in the case in 
which the inventor of a new kind of paving laid a 
section of paving that the public used for six years 
before the inventor applied for and received a patent. 
The patent was subsequently held to be valid, for the 
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inventor was really testing the usefulness of his in- 
vention.® 

While a sale of the invention may be for experi- 
mental purposes, this position is difficult to maintain, 
and ordinarily a sale will come under the statutory 
bar. The safest procedure is to apply for a patent 
before doing anything which could possibly be 
termed public use or a sale. If the patent has been 
applied for, the invention could be sold with the mark- 
ing “Patent Applied For” or “Patent Pending.” These 
phrases have no legal significance and will not neces- 
sarily deter anyone else from manufacturing the 
same items or using the same process you'.are at- 
tempting to patent, but they may have that effect. 
On the other hahd, such a mark might stimulate 
someone else who has been working on a similar idea 
to speed up his work and apply for a patent, thereby 
causing an interference. 

Simultaneous Applications: An interference re- 
sults when two patent applications claim the same in- 
vention, or when a patent has been granted and an 
application within a year thereafter makes the same 
claims. The Patent Office provides a procedure to 
determine the priority of invention and, if the appli- 
cations are pending at the same time, will grant the 
patent to the applicant determined to be the prior in- 
ventor. If a patent has been granted and the later 
applicant appears to have been the first inventor, the 
Patent Office cannot cancel the first patent but may 
grant a second patent for the same invention, thus 
leading to an action for infringement to be tried in 
a federal court. 

The requirements for patentability which have just 
been discussed may not always be simple to admin- 





ister, especially if the question of prior public use or 
sale arises, but their administration is less subject to 
criticism than the Patent Office’s determination of 
patentability of a new device from the standpoint of 
invention. 

The statute requires an invention or discovery if a 
patent is to be granted, and the question of what con- 
stitutes an invention may be most perplexing and is 
subject to individual views—although-in this field the 
Supreme Court has the final say. The number of 
patents reaching the Supreme Court is exceedingly 
small compared with the number the Patent Office 

(Continued on Page 195) 
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a “By S-S. Stivala* 
t- Ordnance Corps Plastics Laboratory 
t. Picatinny Arsenal 
“1 Dover, New Jersey 
a 
y 
. ELECTION of a particular type of locking fast- range of properties. These materials are standard 
n & ener depends on the application, with due con- products which are obtainable from a considerable 
e sideration to space limitations, accessibility, and number of plastics materials producers under a 
" permanence of assembly. A recent investigation has variety of trade names. They would be recognized 

. . . by any of the suppliers if a request was made for 
i. yielded a new development which offers certain ad- them as polyesters 
e vantages in commercial application—the use of liquid : 

: te P 5. Polyesters generally cost from $4.00 to $5.00 per 

I~ plastic nthe ositions for locking threaded parts. These gallon and have specific gravities from 1.0 to 1.2. 
r compositions form a series varying in strength so 
e that the torque required for subsequent disassembly Properties of Polyesters: Most polyesters can be 
y can be chosen as desired. cured at room temperatures in a relatively short 
s This article presents an analysis of the investiga- time. Catalysts, usually organic peroxides, are used 
n tion which led to the development of certain poly- to initiate the final polymerization or cure. The resins 


ester materials for thread sealing and locking. As 
t a condensed guide for the practical use of design en- 
. ginéers, key information on the use of polyesters as 
thread sealers has been put together in the form 
of an appendix to this discussion. 

Choice of Materials: Among the various materials 
available for examination as thread sealers, polyester 
compositions possessed several advantages: 


1. Polyesters are available which polymerize at room 
temperature. As a result they harden and develop 
full mechanical properties without evaporation of 
solvent. A material which hardens by polymeriza- 
tion or by chemical reaction is preferable as a 
thread sealer because the ventilation in threads 
is poor and also because evaporation of solvent 
usually results in appreciable shrinkage. 

2. Polyesters have the advantage of being “thermo- 
set” polymers. The term thermoset applied to 
polymers which cure at room temperature may 
seem somewhat anomalous. However, this term 
has been adopted by the polymer fraternity to 

’ designate polymers which could more accurately 

be described as cross-linked or three-dimensional. 

7 In general, polymers of this class, whatever they 

may be called, are characterized by higher 

strength, more freedom from creep, and less sensi- 

_ tivity to temperature conditions than are poly- 

mers such as cellulose nitrate or unvulcanized rub- 

ber which might be used in lacquer-type sealers. 

. Under adverse conditions of storage, polyesters are 

known to be relatively stable in properties. 


4. Polyesters are commercially available with a wide 


* Now with Stevens Institute of Technology, Hobokeh, New Jersey. 
The views presented herein are those of the author and do not 
necessarily represent those of the Ordnance Corps. 
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used in this investigation generally cured within 3 
to 4 hours when catalyzed with 1 per cent by weight 
of methyl ethyl ketone peroxide. 

All polyesters follow a general pattern during the 
final curing or polymerization process. The liquid 
polyester is first converted to a gel. Gelation is then 
followed almost immediately by further polymeriza- 
tion to the final infusible solid. It is during the last 
stages of polymerization that all the ultimate phys- 
ical properties of the polyester are developed. 

It should be pointed out that plasticizers generally 
are added to polymers to increase toughness and/or 
flexibility, and the incidental decrease in strength 
is accepted as an unavoidable simultaneous effect. 
On the other hand, with these thread sealers, plasti- 
cizers were added deliberately for the purpose of 
weakening the polymer. 

Test Methods: Two different type polyester resins 
were investigated. Polyester A was a rigid resin and 





Table 1—Effect of Catalyst Concentration 





Catalyst Torque* 
Concentration 


% (by weight) 


Polyester B 
(lb-ft) 


Polyester A 
(Ib-ft) 





250 
252 
295 
252 
285 
233 


400 
385 
450 
425 





* Torque values are for 1-inch bolts at 77 F. 





























Polyester B was a flexible resin. They list at $4.00 
to $4.25 per gallon and have specific gravities of ap- 
proximately 1.12. 

Various combinations of the resins and plastici- 
zers were applied to %%-in. and 1-in. bolts having 
National Coarse, Class 2 threads. Torque capacities 
after curing were measured for varying conditions 
of temperature and vibration. 

Evaluation of Results: The main objective of this 
investigation was the selection of a material capable 
of mechanically sealing threaded parts together. Tor- 
que capacity is determined by several significant vari- 
ables, which include the characteristics both of the 
material which is used as sealer and of the bolt and 
threads which are being sealed. The following table 
shows the torque capacities in lb-ft of both types of 
resins when used on the different size bolts (tempera- 
ture of 77 F). 


Composition l-inch Bolt \~-inch Bolt 
Polyester A 450 + 40 lb-ft 55 + 10 lb-ft 
Polyester B 240 + 90 lb-ft 30+ 2 lb-ft 


The relevant properties of the materia] used as 
sealer depend on the properties of the cured polymer 
itself and upon the modification in characteristics 
which is introduced by adding plasticizer. The rele- 
vant properties of the bolt and thread systems include 
the diameter of the bolt, class of thread, type of 
thread, nicks and irregularities that are found in 
threads due to machining and the contour and other 
dimensional characteristics of any threaded piece. 

Two possible mechanisms are immediately apparent 
by which polyesters might provide the observed bind- 
ing action: They might bind the bolts in place either 
by adhesive action, or simply by filling and obstruct- 
ing the threads. On the basis of observations to date, 


it is believed that the first of these possible mech- 
anisms plays only a minor part and that the binding 
action is due principally to the secend mechanism. 
If for no other reason, the first mechanism seems 
improbable because polyesters have relatively low 
adhesion to steel. 

Because the torque produced seems to be due mainly 
to mechanical obstruction of the threads it follows 
that a resin having high mechanical strength under 
compressive and shear stresses will produce high 
torque values. This was found to be the case, resins 
from the most rigid to the most flexible yielding 
torques of decreasing magnitude with decreasing 
rigidity; with polymers of this sort compressive and 
shear strengths generally decrease with decreasing 
rigidity and hardness. Rigidity and hardness in them- 
selves probably have no effect on the torque which 
is produced, but these two properties simply parallel 
roughly the strength properties which actually do 
produce the torque resistance. Accordingly, it is not 
surprising to observe that decrease of torque is not 
a linear function of decrease in rigidity. Actually 
there seems to be a sharp drop in torque at the first 
decrease in rigidity. The most marked drop in torque 
usually coincides with the first, small percentage ad- 
dition of polybutadiene or dimethyl phthalate, as 
shown in Figs. 1 and 2. 

Effect of catalyst concentrations was investigated 
using concentrations of 44 per cent to 4 per cent by 
weight. For all practical purposes it can be concluded 
that catalyst concentrations do not appreciably alter 
the torque. Average torque values obtained for dif- 
ferent catalyst concentrations are shown in TABLE 1. 

Another objective of this work was development of 
a series of sealers such that bolts could be fastened 
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Fig. 1—Effect of addition of plasticizers, polybutadiene and dimethyl phthalate, on 
torque capacity of polyester compositions A and B. Tested on 1-inch bolts at 77 F 
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in place with various degrees of firmness and torque 
resistance. This has resulted in the specifying of 
seven sealer compositions to provide torque resistance 
from very high to very low. It would probably have 
been possible to find seven different polyesters, of 
appropriately varying strengths, to cover this range. 
However, essentially the same result could be accom- 
plished by using fewer polyesters and modifying these 
with added plasticizer, with advantages in purchase, 
storage, and utilization. The seven sealer composi- 
tions are shown in TABLE 2, which also lists rep- 
resentative torque values for a 1-in. bolt using a 34-in. 
engagement. 


Several Factors Influence Torque 


Polybutadiene used as the plasticizer worked well 
with either the rigid or the flexible resin. It is con- 
ceivable that the addition of polybutadiene served not 
only as a weak filler in the mechanical sense but 
also to some small degree as an unsaturated compound 
capable of entering into the polymerization reaction. 
Apparently, in the curing reaction, the polybutadiene 
modified the properties of the pure resin into a ma- 
terial that was weakened by introducing a longer 
chain cross-linking agent. e 

Dimethyl phthalate and ethyl lactate similarly 
weakened the polymer, but.only in the case of the 
flexible type resin. TABLE 3 shows the effect of 
ethyl lactate. 

Concentrations of 144 per cent and 1 per cent carbon 
black with either polyester A or B failed to lower 
torque. 

National Coarse, Class 2 threads only were used in 
this investigation. Accordingly, these results and con- 


clusions are valid for Class 2 fits and would have to 
be modified in connection with other fits in accordance 
with subsequent investigation. 

Up to this point discussion has centered on the 
variables affecting initial torque. Other factors can 
also affect retention of torque resistance and hence 
would affect durability as distinct from _ initial 
strength. These factors include weather, temperature 
and vibration. 

Most polymeric materials when exposed to low 
temperatures, such as —65F become increasingly 
strong as well as increasingly hard and brittle. Ac- 
cordingly, as would be expected, higher torque resis- 
tance was observed at low temperatures. Also, at low 
temperatures all the polymeric compositions evaluated 
tended to approach the same torque resistance. 

At the other end of the scale, most polymeric ma- 
terials, when exposed to higher temperatures, such 
as 160 F, tend to become weaker and softer. This is 
definitely true for thermoplastic materials, and to 
a lesser degree is also true of thermosetting materials, 
the degree of weakening depending upon the chem- 
ical constitution of the polymer. Since the polyesters 
considered in this investigation are thermosetting, 
reduction of stress will not be extreme. As a result, 
the torque obtained at 160 F for any given bolt and 
resin was appreciably lower than at room tempera- 
ture but was not so low as would be expected if a 
thermoplastic material had been used (TABLE 2 torque 
values are illustrative). 

It was observed that as the temperature increased 
the reproducibility of torque values decreased. Since 
torque is resisted partly by mechanical irregularities 
even in the absence of any sealer, the erratic results 
may be partly due to the increasing dominance of 
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Fig. 2—Effect of addition of plasticizers, polybutadiene and dimethy! phthalate, 
and temperature on torque capacity of polyester B as tested on 14-inch bolts 
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mechanical irregularities in torque production as the 
sealer becomes less important. 

Because many threaded parts are exposed to vary- 
ing conditions of weathering, a series of bolts sealed 
with four different resin compositions was subjected 
to temperature cycling, consisting essentially of ex- 
posing the bolts to —65F for 8 hours followed im- 
mediately by 160 F and 90 per cent relative humidity 
for 16 hours. This was repeated for a period of six 
days. Under such adverse conditions the torque re- 
sistance of bolts was found to be totally unaffected. 

Within experimental limits and for all practical 
purposes, it can be stated that adverse conditions of 
continuous vibration do not generally alter the torque 
for any given bolt and resin appreciably. TABLE 4 
shows comparative torque values for four different 
compositions after subjection to vibration and to 
temperature cycling. 

One precaution must be kept in mind in connection 
with the curing of polyesters. These materials will 
not cure along surfaces which are in contact with 
copper, brass, or lead or in contact with rubber com- 
positions which contain sulfur. Accordingly, the 
sealers would not cure if used with brass bolts. If, for 
example, rubber or lead washers were used in con- 
junction with steel bolts, the polyester would remain 
sticky and would not cure where in contact with the 
washer but would be expected to cure normally in 
the threads slightly removed from the washer. 

Conclusions: It has been found that polyesters pro- 
vide remarkable and controllable resistance to torque 
in threaded parts. The stronger polyesters produce 
very high torque, making the disassembly of a one- 
inch-diameter bolt very difficult. In some applications 
this is desirable, while in others a somewhat different 
result may be preferable. It may be desired that a 
threaded part be capable of withstanding a limited, 
‘specified torque, but be capable of unscrewing under 
a somewhat higher torque. Such an application might 
occur in any machine assembly in which the sealer 
would prevent loosening from vibration but would 
permit unscrewing under the action of a wrench. The 
degree of torque resistance required can be obtained 
by varying the composition of the polyester sealer. 


Appendix 


CHOICE OF COMPOSITION: Choice of composition will 
depend upon the torque resistance which is desired. 





Table 2—Seven Polyester Compositions with 
Varying Torque Resistance 

















—Compositi ‘Torque* 

Polyester Plasticizer+ at 77 F at 160 F 

Type (% by wt.) (% by wt.) (ib-ft) (lb-ft) 
A 100 0 450+ 40 425+80 
B 100 0 240+90 95+15 
B 99 1 180+50 65+40 
B 95 5 170+110 45+20 

B 90 10 120+70 40+5 

B 85 15 70+50 40+5 
B 75 25 25+11 25+12 





*For 1-inch bolts with %-inch engagement tDimethy] phthalate 
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TABLE 2 shows the torque values which can be ex- 
pected with 1-in. diameter bolts with seven different 
sealer compositions. Additional intermediate values 
could be obtained with corresponding intermediate 
compositions. However, the torque values listed are 
believed to cover relatively well the range that will 
generally be required. 

PREPARATION OF SEALER: The sealer composition 
will consist of polyester resin to which catalyst has 
been added and to which plasticizer may have been 
added. The polyester should be weighed with an ac- 
curacy of +1 per cent of the weight involved and 
the catalyst and plasticizer should be weighed with 
an accuracy of +5 per cent of the weight involved. 
The plasticizer and catalyst can be added to the poly- 
ester and all three then mixed. Mixing should be 
sufficient to secure uniform distribution of both 
plasticizer and catalyst throughout the whole. 

APPLICATION OF SEALER: The catalyzed composition 
is applied to threaded parts by brush or by dipping 





Table 3—Effect of Ethyl Lactate 








Average Torque* 








Ethyl Lactate Polyester A Polyester B 
(% by weight) (lb-ft) (ib-ft) 
1 460 293 
5 410 176 
10 373 103 
20 item 27 





*Torque values for 1-inch bolts 











the end of the bolt in a container of the thread seal- 
ing composition. In either case the composition ‘is 
applied to the bolt only. 

CURING: Polyester A will harden within approxi- 
mately four to six hours at 77 F. Polyester B will 
harden within approximately eight to ten hours at 
77 F. 

PRECAUTIONS: For the protection of personnel and 
equipment from possible injury certain precautions 
should be observed in the handling of polyesters, plas- 
ticizers and catalysts: 

Fire Hazard: In connection with the original poly- 
ester or the sealing composition after combining poly- 
ester, plasticizer, and catalyst, the fire hazard in- 
volved is about the same as for an equal quantity of 
paint, and precautions should be taken as would be 
taken for paint under similar conditions of applica- 
tion. 

The catalyst is an organic peroxide which may de- 
tonate if it catches fire. Accordingly, it should be 
stored in small quantities and should be especially 
protected from open flames or other igniting agents 
such as red-hot wires. After addition to the sealing 
composition, the catalyst is so diluted that it no long- 
er constitutes a special hazard, and_it does not in- 
crease the hazard of the mixture appreciably. Dur- 
ing curing, the peroxide is entirely consumed and 
therefore disappears. 

Ventilation: Although polyesters have a moderate- 
ly strong odor which is found by some persons to be 
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Table 4—Effect of Temperature Cycling and 
Vibration 
———— Composition—— Average torque* 
Static Vibrated 
At Temp. At At 
Polyester Plasticizer 77 F Cycle —65 F 160 F 
Type (% by wt.)(% by wt.) (Ib-ft) (lb-ft) (lb-ft) (lb-ft) 
A 100 0 450 493 445 420 
B 100 0 240 220 253 293 
B 90 10t 120 133 130 113 
B 90 10t 57 57 30 30 
*For 1-inch bolts +Dimethyl phthalate tPolybutadiene 














seriously objectionable, the materials are not especial- 
ly toxic. Ventilation equal to that when the same 
amount of paint is used should be adequate. 
Dermatitis: Polyesters have not been found to 
cause dermatitis in general, even among operators 
who have their hands in the material much of the 
time. Accordingly, problems resulting from derma- 
titis should not be expected. However, it must be re- 
membered that exposure to organic vapors or to vola- 
tile liquids constitutes abnormal exposure for the 
human skin and, accordingly, it should be expected 
that an occasional person will be encountered who 


may have a more or less adverse reaction to these 
sealers. 

Skin burns: Peroxides are strong oxidizing agents 
capable of causing severe burns to the unprotected 
skin. Accordingly, contact of skin with undiluted 
catalyst should be avoided. 

Pot LIFE OF CATALYZED RESIN: The working life 
of Polyester A after mixing is approximately two to 
three hours at room temperature. For Polyester B 
under similar conditions, working life is approxi- 
mately 2144 to 3% hours. After this time, the sealer 
composition becomes too viscous for satisfactory 
spreading. 

CLEANING OF UTENSILS: Polyesters can be dissolved 
in toluene, benzene, acetone, etc., providing the resin 
has not gone beyond the gel stage, On the other 
hand, the cured, hard sealer is unaffected by any 
solvents. The hardened material is normaily re- 
moved from its container by freezing. The resin 
contracts considerably during freezing and can often 
be removed simply by inverting the container. 

STORAGE CONDITIONS: Even without the catalyst 
added, the polyesters will gradually polymerize at 
room temperatures and, after about six to eight 
months at 75 F will become too viscous for convenient 
use. Accordingly, it is preferable to store the poly- 
esters at about 35 F or lower. 





Resin Impregnation 


NSURING the safety of fliers who must “hit the 
silk” in an emergency, and at the same time saving 
the United States Air Force over a million dollars a 
year are the results of a process for treating the rib- 
bon-like strands of nylon webbing used in parachute 





Improves Harness 


harness manufacture. The Materials Laboratory, Air 
Materiel Command, devised the process of pressing 
poly-vinyl-butyral, commercially known as Merlon- 
BR, into the webbing. The resin does not penetrate 
the nylon fibers but acts more like an adhesive, keep- 
ing them from becoming separated and fraying. 

Tests of the treated webbing include the use of 
an abrading machine where the material is pulled 
back and forth over parachute harness buckles many 
more times than will ever be necessary in use. Out- 
lasting the untreated type by three times, the treated 
webbing will be safe for 15 months in harnesses 
that previously lasted five months. Weathering tests 
at both Wright-Patterson AFB and at a test station 
at New Mexico State College, for periods of one and 
two months, showed that the treated webbing with- 
stands exposure to weather very well. 





“In our own country, where the American dream 
of a rich, full life for all our people is still unfulfilled, 
there is enormous work to be done—work which can 
only be done by and with engineers. Greater produc- 
tion of all goods, the application of new forms of 
energy to industry and daily living, the enrichment of 
the soil, the bringing to use of new metals and new 
synthetic materials, the building of bridges, and dams, 
and skyscrapers, and machines, and articles that are 
sold over counters in the thousands of stores in our 
country—these, all of these, are the works of the 
hands and minds of engineers.”—-LEO J. PANTAS, 
works manager, Yale & Towne Mfg. Co. 
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Fig. 1—Schematic arrangement of 
conventional type vibration iso- 
lation mount. Note’ center of 
gtavity location above spring 
mounting level 





Center of gravity 
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WIFT advances in aircraft technology keep air- 
craft flying higher and faster. Severe vibration 
conditions encountered today, combined with 

such requirements as operation under extreme tem- 
perature conditions and resistance to shock, have 
created the necessity for greater improvements in 
vibration isolation mounts. To meet these conditions, 
a new center-of-gravity type vibration isolation mount 
has been designed primarily to protect voltage regu- 
lators on aircraft from the effects of shock and vi- 
bration. 

The use of spring suspensions has been the prin- 
cipal method of isolating vibration. Spring mounts 
currently used, however, protect the devices only 
when mounted in a horizontal plane. Furthermore, 
in the conventional type mounting arrangement, Fig. 








VIBRATION 


How new center-of-gravity type mount was 
designed to provide uniform protection for 
precision instruments used in aircraft re- 
gardless of positions encountered in flight 


1, the center of gravity of the device to be protected 
is above the suspension spring level in most cases. 
In aircraft applications it is highly desirable to have 
a vibration isolation mount which is equally effective 
regardless of the plane in which the device is mounted 
or the direction in which the shock or vibration is 
transmitted. 

In the General Electric center-of-gravity mount, 
shown in Figs. 2 and 3, the movable ends of the four 
spiral springs are equidistant from and in the same 
plane with the center of gravity of the device to be 
protected. This mount is ideally suited for aircraft 
applications, not only because of the mounting ar- 
rangement, but because of the characteristics of the 
spring suspension. Each of the four springs deflects 
substantially the same amount, regardless of the plane 
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6 re) L AT Ce) Q sis 
Phosphor-bronze 
laminations of 
unequal thicknesses 
as = ' 
or By J. S. Zimmer Fig. 4—Above—Spiral spring, which when | 
e- Control Department properly designed, will deflect substantially 
ht General Electric Company the same in any plane under a given load 
Schenectady, N. Y. 
Fig. 5—Below—Calculated, acceleration curve 
indicating vibration transmissibility of the 
new type vibration isolation mount consider- 
ing only the natural frequency of the mount 
when loaded 
1.0 + 
j in which the device is mounted, thus enabling the ~ 
1 mount to be equally effective in all positions. The os 
2 springs alse are designed to provide excellent vibra- & 
. tion damping characteristics making the mount suit- re 
| able for wide frequency bands of operation. 3% 06 
: Performance requirements as outlined in Army- = 
Navy specifications 17R21 and AN-B-30 were followed S } 
3 carefully in the design of this protective device. s 04 \ 
) Stated in condensed form, the following factors >: 
> played important roles in the design thronghout the i. 
: entire development: FE 02 e 
Vibration Absorption: Test frequency, 20 to 200 cycles 
‘ per second. Peak-to-peak displacement, 0.060-in. 
> from 20 to 60 cycles per second. Displacement O iO 20 30 40 50 
3 equivalent of 10g from 60 to 200 cycles per second. Test Stand Vibration Frequency (cycles per second ) 
: Transmissibility to device not to exceed lg when 
‘ Fig. 6—Below—Vibration absorption charac- 


teristic of the mount plotted with data ob- 

tained from the test setup shown in Fig. 7 
Fig. 2—Extreme left—Air- 
craft voltage regulator 
mounted in the new center 
of gravity type isolator. The 
true center of gravity of the 
Suspended mass is located 
centrally with respect to the 
centers of the four springs 
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Fig. 3—Left — Construction 
details of the isolator base 
assembly with the voltage 
regulator removed. Note 
quick-mounting facilities for 
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vibrated in each of three planes, 

Vibration Endurance: Test frequency, 10 to 55 cycles 
per second. Peak-to-peak displacement, 0.060-in. 
Device must endure vibration for two hours in each 
of three planes. 

Acceleration: Accelerating force, 5g. Device must be 
tested in each of six positions. 

Shock Test: Magnitude of shock load, 10g. Device 
must be shocked ten times in each of six positions. 

Humidity and High Temperature: Relative humidity, 
95 plus 5 per cent. Cycling temperature, 38C to 
71C. Total time, five days. 

Low Temperature: Minus 55C for 48 hours. 

Salt Spray: 25-hr salt spray per specification QQ-M- 
151. 

Sand Resistance: Temperature, 21C to 50C. Relative 
humidity, 10 per cent, max. Sand concentration, 
1.0 + 0.1 gram per cubic foot of air. Air velocity, 
100 fpm + J0 per cent. 

Fungus Growth: Relative humidity, 95 plus 5 per 
cent. Temperature, 30C + 3. Device must be sub- 
jected to one fungus from each of four groups. 

Dielectric Strength: Test voltage, 500 v rms for one 
minute between circuits, and from circuits to 
ground. 

Maximum Current Capacity: 15 amp, for five hours. 


Because of its excellent corrosion resisting prop- 
erty, phosphor bronze is the spring material used 
in the unit. Strips of two different thicknesses are 
combined to make the springs so that the natural 
frequency of the inner lamination differs from the 
outer one. Hence, if the inner spring becomes res- 
onant at a given frequency, snubbing action will be 
effected by the outer spring. Braided copper sleev- 
ing which covers the springs adds excellent vibration- 
damping quality to the mount. 

Four silicone-rubber grommets inserted in the 
spring supports act as stops during severe shocks, 
thus protecting the device against abnormal shock 
conditions. Because of the stable characteristic of 
























































silicone rubber at low and high temperatures, effec- 
tive cushioning action is obtained over a wide tem- 
perature range. 

Electrical connections are made from the movable 
base to the fixed terminal board by means of flexible 
wires having generous loops to avoid the possibility 
of less effective vibration isolation because of wiring 
stiffness. A positive, thumbscrew-type locking clamp 
is provided so that the plug-in type voltage regulator 
may be removed from the base by simply loosening 
the knurled knob of the clamp. Test jacks and an 
equalizing potentiometer mounted on the rigid base 
are readily accessible. 

Primary consideration in designing the vibration 
isolation mount was to design a spring which would 
deflect substantially the same amount in all planes 
under a given load. A spring configuration as shown 
in Fig. 4 was found to possess this characteristic. 
The relationship between the number of turns, the 
thickness and width of the laminations, and the gen- 
eral shape of the spring were factors considered in 
order to obtain the proper deflection characteristics. 

For evaluation of the best possible performance 
of such a mount, when subjected to a simple harmonic 
motion and considering only the natural frequency 
of the mount when loaded, the peak acceleration 
transmitted to the voltage regulator was calculated 
as a function of the forcing frequency. 

Assuming no damping, the peak acceleration a, as 
a fraction of g is given by the well-known relation: 


@y-Gy 


where x = amplitude of base vibration, inches, g = 
acceleration due to gravity, in. per sec”, » = fre- 
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Fig. 7—Schematic 
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quency of vibration of base, rad per sec, and wo, = 
natural frequency of vibration of mounted regulator, 
rad per sec. 


Assuming a vibration displacement of 0.0312-in., fs 


the weight of the regulator as 3.5 lb and the deflec- 
tion of the mount as 0.187-in. when loaded, the curve 
in Fig. 5 was calculated showing the peak accelera- 
tion, g, transmitted to the voltage regulator as a func- 
tion of the forcing frequency in cycles per second. 
From this graph a ratio of input to output accelera- 
tion was obtained, giving a measure of the effective- 
ness of the mount. 

Since these calculations did not take into account 
the effect of resonant frequencies of the spring sus- 
pension it was found that in order to approximate this 
ideal condition, a highly damped spring suspension 
was necessary. It was then determined, largely by 
experiment, that a laminated structure of the spring 
using two different thicknesses eliminated to a great 
extent some of the peak accelerations of the voltage 
regulator. This arrangement combined with the damp- 
ing effect of the braided copper sleeving resulted in 
a characteristic curve as shown in Fig. 6. 

For determining the degree of isolation of the 
mount at different frequencies and amplitudes, the 
test setup outlined in Fig. 7 was used. To obtain 
straight line or linear vibrations over the frequency 
range specified, the ‘complete voltage regulator as- 
sembly was mounted on a cantilever beam and the 


beam force-driven by an electromagnet placed under- 
neath. Variable frequency current to energize the 
magnet was obtained from a power amplifier and os- 


‘ eillator. The resonant frequency of the cantilever 


beam was adjusted by changing the overhang, and 
for these tests the resonant frequencies used were 40 
to 120 cycles per second, approximately. 

To measure the vibration isolation efficiency of the 
suspension, the vibration velocity of the cantilever 
was compared with that of the voltage regulator. 
Velocity pick-up units were mounted at the approxi- 
mate locations shown, but since the velocity pick-up 
on the beam was closer to the support than the one 
on the regulator, its readings had to be increased by 
the ratio of the true amplitudes of beam vibration. 

Signal voltages from the two vibration velocity 
pick-up units were measured by vacuum tube volt- 
meters and the wave shape of the beam vibration 
velocity was checked on a cathode-ray oscillograph. 
Measurements were taken every two cycles per second 
from 20 through 200 with the voltage regulator in 
each of three test positions. The test setup proved 
to be a very effective tool throughout the develop- 
ment of the vibration isolation mount. 

Design principles involved in the unique construc- 
tion of the new type mount are now being adapted to 
other aircraft applications because of the wide fre- 
quency band of operation permissible and the high 
degree of vibration isolation made possible. 





Engine Starts at 65 Below 


OR starting in temperatures as low as 65 degrees 

below zero, new light-weight gasoline engines de- 
veloped by Continental Motors Corp. contain built- 
in heating systems. The engines, in 5-to 250-hp sizes, 
are prewarmed by gasoline heaters with a 50,000 
Btu output. 

During the engine warm-up period, a blower driven 
by a one horsepower blower engine, circulates fresh 
air through the heater. The heated air is directed 
into the accessory section and crankcase, where it 
warms the main bearings. It then flows around the 
exterior of the cylinders to the upper shroud, after 
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which it returns to the blower inlet and is recirculat- 
ed. 

Heated exhaust gases flow through an oil-sump 
heat exchanger, to heat the oil around the suction- 
tube inlet and throughout the sump. When sump 
lubricating oil has reached a temperature of zero de- 
grees F, a solenoid opens a valve in the heat-control 
box to provide heated air for the carburetor air in- 
take. 

The engine is then started. Engine oil pressure 
closes the valves at the accessory section inlet and 
the outlet from the crankcase. The heater and blow- 
er continue to operate until the temperature of the 
air inside the exhaust manifold jacket reaches 100 F. 
The valve from the heater to the carburetor air mix- 
ing valve then closes automatically and the heater 
and blower are turned off. Heated air from the ex- 
haust jacket is then blended with cold air in the heat- 
control box to supply 60 F air to the carburetor. 





“Engineers have never been able to let up in their 
search for better materials, better design and better 
product performance, even when industry has been 
able to sell everything it made. Manufacturing men 
have never known a time when they weren’t being 
pressed to improve their methods and to keep costs 
down to the lowest possible level.”—-BENSON ForD, 
vice president, Ford Motor Co. 
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Bending Machine Exerts Constant Stretch Load 


Eevoyinc an entirely new design principle, the 
stretch-type bending machine, below, is capable of 
stretch forming sections of up to 2% sq. in. cross- 
sectional area. Automatic control enables exact du- 
plication of parts formed by the new machine, and 
continuous production from coiled stock is made pos- 
sible by the open construction. The slide-mounted 
rotary work table which carries a forming die and 
clamp is geared to a sliding rack, the two parallel 
sliding members being operated by separate hydraulic 
cylinder arrangements. One end of the stock is 
clamped in a swivel type stationary chuck and the 
other end is held in the forming die clamp. Hydraulic 
force exerted on the rack maintains a predetermined 
tensile stress in the section during forming. The 
table operating piston then pulls the rotary table 


ny TUL De tittren 


slide toward the head end of the machine, and work 
table rotation is brought about by virtue of the rack 
and gear engagement to wrap the highly stressed 
stock around the forming die. As the die contour 
contact with the work changes during the wrap- 
around procedure, the hydraulic pressure maintained 
in the rack cylinder automatically repositions the 
rack to maintain constant tensile stress in the stock. 
Lower photograph shows the machine in an interme- 
diate table position during a typical forming opera- 
tion. The operating control stand is cable connected 
to the machine, enabling it to be positioned at the 
most suitable vantage point for different setups. 
Struthers Wells Corp., Machinery Div., build the 
Roller Table machine in tensile capacities of 12%, 
25, and 65 tons. 














Twin Headstocks 
Save Time 


Propuctive machine time is increased greatly in 
the cylindrical grinder shown below by the use of 
twin headstocks equipped with hydraulic chucking. 
This arrangement plus electrohydraulic control of the 
grinding cycle from start to finish makes possible, in 
effect, one machine and operator performing the work 
of two. Designed primarily for grinding the blade 
tips of turbojet engine rotors, the one headstock may 
be unloaded and reloaded while the grinding opera- 
tion is underway at the other station. After comple- 
tion of a grinding cycle, the work carriage traverses 
to the alternate station where the cycle again pro- 
ceeds automatically, provided the headstock has been 
loaded. To equalize grinding wheel wear and to im- 
prove surface finish quality, the grinding wheel and 
spindle are reciprocated axially about one-half inch 
while grinding. A table mounted diamond holder with 
micrometer adjustment enables truing the wheel face 
accurately in relationship with the work centerline. 
This feature, coupled with electrically controlled 
sparkout timing at the conclusion of grinding feed 
eliminates the usual practice of sizing the work by 
micrometer caliper,.the use of which, in this instance 








would be rather awkward because of the nature of 


the work surface. To provide good stability in view 
of the large swing capacity, the carriage guideways 
are spaced widely apart in the 30 x 48 type CHW 
plain grinder built by Landis Tool Co. 
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Punch Reinforces 
Ring Holes 


Loosr-LEaF sheets can be rein- 
forced and punched simultaneously in 
a new office machine, right, designed 
to eliminate the almost always in- 
evitable and tedious time-consuming 
task of applying reinforcing patches. 
Adhesive-backed tape is fed automat- 
ically from rolls, cut, folded, applied 
to the paper and punched in a one mo- 
tion of a single operating lever. Cost 
of reinforcing papers with the device 
is said to be very low. Open end con- 
struction permits easy replacement of 
refill tape-rolls. The Target Punch- 
Reinforcer, product of Stationers Sup- 
ply Corp., can be set up for only 
punching by shifting a small lever. 


Good Visibility 
and Control 
Aid Wet Blasting 


Desicnep for rapid wet abrasive blast- 
ing, the unit illustrated left is arranged for 
easy and convenient operation. All valves 
and controls are located in the front panel 
which is recessed at the bottom to provide 
toeroom. Knee-operated actuators control 
the high-capacity blast valve and observa- 
tion window washer valve. Interior lights 
are safely shielded from the blast by dual 
glass protective covers. The safety glass 
observation window and access doors are 
sealed with rubber strips to confine the 
abrasive slurry. For good work visibility, 
a 600 cfm exhaust blower equipped with 
stainless steel filter removes vapors at 
work table level rather than at the top of 
the cabinet. Instead of mechanical pumps, 
siphon air-jet guns draw the slurry from 
a 35-gal hopper and direct it to the work 
surface. Air discharge from nozzles in the 
hopper agitates the mixture to maintain 
uniform suspension of abrasive particles. 
Built by Cro-Plate Co. Inc., all parts of 
the unit in contact with abrasive slurry are 
stainless steel or brass to eliminate cor- 
rosion and contamination of the abrasive 
fluid mixture. 
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CONTEMPORARY DESIGN 


Unique Machine Makes Airfree Ice Cubes 


CoomPLETELY new and revolu- 
tionary in design, the ice cube 
maker shown right is capable of 
producing up to 5000 clear, solid 
cubes automatically in a 24 hr 
period. A continuous stream of 
water is circulated over a refrige- 
rated freezer-plate so that a clear 
solid slab of ice builds up gradual- 
ly on the flat inclined surface. 
When the layer of ice reaches a 
predetermined thickness, an auto- 
matic switch actuates the control 
to shut off the flow of water, and 
to circulate hot refrigerant gas 
through the freezer plate coil. After 
melting adjacent to the freezer 
plate, the slab of ice slides off the 
plate onto a grid of low-voltage 
electrically heated wires. Weight 
of the ice plus the small amount 
of heat in the wires virtually ‘‘cuts” 
the slab into solid cubes which drop 
into the storage bin below. The 
cabinet walls around the 100 Ib 
storage bin are glass fiber insulat- 
ed, to maintain storage temperature 
so that the cubes will neither melt 
nor stick together. The inside front 
of the bin pulls outward and down- 
ward to permit removal of the 
cubes. Styled by Raymond Loewy, 
the Frigidaire engineered unit util- 
izes a one-third horsepower Meter- 
Miser refrigerant compressor in 
conjunction with compactly ar- 
ranged condenser, water circulat- 
ing system and controls. 











Former Produces 
Cartons 
Continuously 


By eliminating start-and-stop mo- 
tions, the carton forming machine 
shown right achieves high produc- 
tion rates, being capable of folding 
and gluing up to 102 cartons per 
minute. Diecut blanks are fed auto- 
matically by a vacuum cupped arm 
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from a loading magazine positioned 
at convenient height while the 
formed cartons, properly oriented 
for filling, are discharged from ‘an 
endless-belt conveyor at the op- 
posite end of the mathine. De- 
signed for using either hot or cold 
adhesives, the glue-setting time in 
the machine is nine times greater 
than in other machines, despite 
the high productignm speed. Fine- 
thread screw adjustments to the 


foming plates make possible ac- 
curate registration of printed mat- 
ter on the ends and sides of the 
cartons When folded over special 
forming mandrels. All side panels 
are arranged for easy removal to 
minimize changeover time as much 
as possible. Unlike previous ma- 
chines, it is unnecessary to change 
the side pressure plates since they 
have been made fully adjustable 
within the size range of the ma- 


chine. Self-aligning, semiperma- 
nently lubricated ball bearings of 
the sealed type are used at all 
critical points. Made by the Pack- 
age Machinery Co., Palmer Divi- 
sion, the PA carton former occupies 
floor space 3 feet wide by 6 feet 
long. Since the only duties re- 
quired of an attendant are to main- 
tain blank and adhesive supply, 
one person can operate up to three 
machines simultaneously. 


Redesign Improves Tester Delivery 





Comp.ete redesign of all standard Magnaflux 
testing units has resulted in greatly improved delivery 
dates and in many instances reduced cost. 
capacity has been increased in most sizes and all units 
are now adapted for operation on either 220 or 440- 


volt, 60-cycle current. 


The unit illustrated above typifies the general 
Instead of the fixed-type hood 
formerly furnished for Magnaglo inspection with in- 
frared light, a new folding-type hood has been devel- 


changes in design. 
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Length 


the worktable. 


oped enabling heavy parts to be loaded with the aid 
of an overhead crane. 
ience, all electrical controls have been relocated in the 
front panel of the machine. 
were previously located in a separate panel behind 


For added operating conven- 


Some of the controls 


Their program of simplification and standardiza- 
tion is expected by the Magnaflux Corporation, to aid 
materially in the defense program by the increased 
production of test units made possible by redesign. 
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Protective Finishes 


. . » phosphate coatings for military equipment 











By Norman P. Gentieu 


Classes A and B of U. S. Army specification 57- 

O-2C have been standard for a long time for 
rifles, machine guns, recoilless weapons, ammunition 
belt links and cartridge clips. Type II Class A Finish, 
typified by Thermoil-Granodine, is a manganese-base 
phosphate finish, while the Class B, typified by Perma- 
dine, is a zinc-base. Both are applied by immersion 
of precleaned work in “balanced” baths of appro- 
priately catalyzed solutions of primary manganese 
and primary zinc phosphates, respectively. Coating 
weights and specification requirements for these fin- 
ishes are shown in TABLE 3. 

With proper attention paid to the precleaning meth- 
od and final chromic-acid rinse procedures, these 
limits can be met with little difficulty. Dense, fine- 
grained coatings are the most desirable. They are ob- 
tained by a combination of factors, particularly in the 
precleaning. Abrasive cleaning such as sand-blast- 
ing is best but, in lieu of this, emulsion or alkaline 


Hy cissses phosphate coatings such as Type II 
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Part 2—Rustproofing and Protecting Friction Surfaces 


American Chemical Paint Co. 





Ambler, Pa. 


















Above—M-26 tank has rustproofing treatments on the ex- 
terior surfaces of the tank and machine gun. Working sur- 
faces or friction parts of the tank and guns ore treated 
with manganese-iron phosphate and rust-inhibiting oil 


cleaning may be used, preferably with subsequent 
wiping or sand tumbling of the parts. In this spe- 
cific kind of finishing, freedom from “water-break’”’ is 
less important than the rubbing action or so-called 
“wiping effect”. 

Where Government specifications do not prescribe 
the necessary after-treatment, it is recommended that 
the vendor’s advice be followed. Granoleum and 
Granolac finishes are available, consisting of various 
rust-preventive oils, petrolatum cut-backs, wax solu- 
tions and lacquers, designed for various finished item 
requirements. 

To compare the Type II Class A with Type II Class 
B finish, it should be stated that Class B has inher- 
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ently greater corrosion resistance but somewhat lower 
wear resistance and heat resistance. Class A is pre- 
ferred as a “wear-in” coating on reciprocating parts 
(bearing surfaces), particularly where high unit pres- 
sures are encountered. Typical civilian uses of Class 
A coatings are on cast-iron pistons, rocker arms, cam- 
shafts, crankshafts, lock nuts, gears and spiders. Mili- 
tary uses are small-arms weapons, recoilless guns, air- 
craft-engine hardware and artillery mechanisms. 

Class B coatings are used on various hardware 
items as a substitute for cadmium or zinc plating. 
Military uses are for cartridge clips, links, mines, rifle 
barrels, automotive hardware and instrument parts. 
A relatively new use for Class B coatings is as a 
lubricant-retaining film for the deep-drawing and cold 
extrusion of steel. Manufacturers engaged in steel 
cartridge-case or shell manufacture would do well to 
consider this added insurance for the lubrication 
system. 


Rustproofing 


Rustproof coatings have many practical applica- 
tions. During World Wars I and II, most small arms 
were rustproofed by phosphate coating and treating 
with chromic acid and a rust-preventive oil. Two 
Objectives were thereby achieved: Excellent corro- 
sion resistance was provided and a black matte non- 
reflecting surface was formed. Rustproof finishes are 
now used widely for fire-control instruments, steel air- 
craft parts, certain steel projectiles, bolt assemblies, 
hardware items, miscellaneous forgings and castings, 
tools, unpainted replacement machine parts, and many 
other similar items such as bolts, nuts and washers. 

For the most effective rustproofing of large or small 
work in large or small production and for a finish 
meeting Army specification 57-O-2C for Type I Class 
B finish, the properly cleaned articles are immersed 
for not less than 30 minutes in a hot balanced phos- 
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phate rustproofing solution until a uniform crystal- 
line phosphate coating is formed; after which the 
parts are immediately rinsed in clean water followed 
by a second rinse in a controlled dilute chromic-acid 
solution. After drying, a suitable corrosion-resistant 
oil is applied. Zinc-phosphate rustproof coatings 
when impregnated with suitable rust-preventive com- 


> 


Table 3—Coating Weight and Salt-Spray Resistance 





Salt-Spray Resistance 





Coating Before After 
Class Weight Application Application 
(mg/sq ft) (hr) (hr) 
A 1000-4000 1 24 
B 1000-4000 2 36 





pounds have shown salt-spray resistance superior to 
many commercial cadmium or zinc-plated items. 
Class B finishes are for use on nonmoving parts 
only and, even with the addition of a suitably reduced 
rust-preventive, are substantially dry to touch. Ac- 
cording to specification requirements these finishes 
must withstand two hours of salt-spray exposure 
when unoiled; and 36 hours of salt spray exposure 
after treatment with a suitable oil. Army specifica- 


“tion 57-O-2C, entitled Finishes, Protective, For Iron 


and Steel Parts, contains the following information, 
abstracted for reference by design engineers. 


APPLICABLE SPECIFICATIONS: Army specification 3-181, 
Enamel, Olive Drab, Rust-Inhibiting forms a part 
of this specification. 

Use: Type II Class B phosphate coatings, finished 
with a rust preventive suitably reduced for appli- 
cation on iron and steel and containing corrosion 
inhibitors, are for use on nonmoving parts only 
and shall be substantially dry to touch. 





U. 8. Army Photo 


Gun and mount of 75-mm recoilless rifle are treated 
with manganese-iron phosphate and _ rust-inhibiting 


lubricating oil 
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A: 20S-msni benetbenp spehee atain Sats cent 
and wheel bolts of the tank have manganese-iron 


CORROSION RESISTANCE: Type II Class B finishes 
shall show no signs of corrosion when tested by 
salt spray for 2 hours before applying the speci- 
fied finishing material and for 36 hours after ap- 
plying the supplementary finish material. 


Rustproof coatings are applied, naturally, after all 
metalworking operations, such as machining, brazing, 
welding, forming, perforating, etc., have been com- 
pleted. The article is cleaned before coating, and the 
cleaning process should not attack the metal surface. 
This means that if an acid is used, the acid should 
contain an inhibitor. A standard rustproofing process 
should be used so that the coating which is produced 
will be an effective barrier against rust. 

Rustproof coatings, unless otherwise specified, are 
impregnated with a thorough coating of a suitable 
rust-inhibiting compound, usually an oil. Excess oil 
is then removed by centrifuging, or draining. Oiled 
surfaces are employed where matte finishes with a 
moderate degree of corrosion resistance are required. 

Military Specification MIL-C-16232 (BuOrd), en- 
titled Coatings—Phosphate; Oiled, Slushed Or Waxed 
(For Ferrous Metal Surfaces) And Phosphate Treat- 
ing Compounds, is a new specification for essentially 
the same type of rustproof coating, but gives greater 
detail. The Type II finish described in this specifica- 
tion is the same as the Type II Grade B finish dis- 
cussed previously. The specification provides: 


Scope: This specification covers the requirements for 
phosphate coatings applied to ferrous metal ar- 
ticles and the compounds used for producing them. 
The phosphate coatings covered by this specifica- 
tion are not intended as surface treatments prior 
to painting. Phosphate coatings shall be Type I 
for coatings on surfaces of nonmoving parts. 

COVERAGE AND APPEARANCE: The phosphate coating 
shall be evenly deposited, have a uniformly crys- 
talline texture, and be grey to black in color. 


THICKNESS OF PHOSPHATE COATINGS: Unless other- 


MACHINE DESIGN—February 1952 


wise specified the thickness of Type II phosphate 
coatings per surface shall be 0.0002 to 0.0005-in. 
The coatings shall not prevent parts from meeting 
fit and clearance tolerances. 

WORKMANSHIP: The workmanship shall be such as 
to insure that the phosphate coatings are adherent, 
homogeneous, uniform in appearance and free from 
injurious defects. Coatings shall be applied after 
all machining, welding, forming, perforating, and 
heat-treatment of the articles have been com- 
pleted. Care must be exercised to prevent the en- 
trapment of dirt, oil or chemicals as these may 
accelerate corrosion or prevent proper treatment 
of the metal surfaces. 

USE: Type II phosphate coating is for use where a 
matte finish with somewhat more corrosion resist- 
ance than T’ype I is required. 

STEEL: A contributing effect results from the chemi- 
cal composition of the steel from which the parts 
to be coated are manufactured and the parts may 
be further affected by various material and treat- 
ment factors such as: 

1. Hardness and finish (surface roughness) 

2. Surface preparation and metal cleaning (strong 
alkali pickling should be avoided) 

3. Bath composition (total acid to free acid ratio 
and iron content) 

4. Time of immersion 

5. Bath temperature. 


When properly prepared and rinsed, and bearing 
suitable protective oils, waxes, etc., the rustproof 
coating will withstand considerably more than the 
specified salt-spray hours. Occasionally, the coating 
is relied on for corrosion resistance unprotected by 
oil or wax. Such special cases represent deviations 
from the established specifications. Phosphate coat- 
ings which are used primarily to impart corrosion-re- 
sistance to steel should be given a final rinse in a so- 
lution of extremely dilute CP chromic acid or phos- 
phoric acid. This will assure maximum corrosion re- 
sistance. 

Thickness specified for phosphate coatings does not 
represent a dimension added to the original dimension 
of the metal. It should be remembered that some of 
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the steel surface is dissolved in this coating process. 
The overall dimensional change is practically negli- 
gible. A reliable picture of the phosphate coating 
phenomenon can be derived from a weight measure- 
ment. For rustproofing, the coating weight range is 
usually from 1000 to 4000 milligrams per square foot. 
This is also the weight range for wearproof finishes 
such as Thermoil-Granodine or Parko Lubrite. 


Protection for Friction Surfaces 


Fabricators and designers, particularly in the au- 
tomotive field, are aware that even highly polished 
surfaces under friction will weld, gall and score. One 
of the most inexpensive and practical methods of pre- 
venting destructive actions is to coat the metal, pre- 
venting metal-to-metal contact. With cast iron or 
steel, the manganese-iron phosphate type of conver- 
sion coating provides a wear-resistant layer of un- 
usual effectiveness. It is normally used on friction 
surfaces such as pistons, piston rings, rocker arms, 
camshafts, levers, valve tappets, cylinder liners and 
spiders for universal joints. 

Manganese-iron phosphate crystals are relatively 
soft. When two phosphate-coated parts rub together, 
the crystals are crushed in the process. Acting with 
the lubricating oil, they serve as a cushion, prevent- 
ing metal-to-metal contact. The unique properties of 
the manganese-iron phosphate coating which enable 
it to protect the underlying metal so effectively are 
both chemical and mechanical. By preventing metal- 
to-metal contact, the coating removes the danger of 
welding. In addition, the coating deforms under 
pressure, thus reducing maximum stresses. The mild 
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abrasive properties of the manganese-iron phosphate 
coating assist in lapping or wearing-in the parts 
which are rubbing together. This effect is enhanced 
by the adsorption of a lubricating oil by the man- 
ganese-iron phosphate crystals. Finally, the etching 
action of the coating solution produces a porous sur- 
face under the coating which improves the wearing 
qualities and leaves minute oil reservoirs when all 
traces of the coating have disappeared. 

Formerly, tin plating of friction surfaces was em- 
ployed to facilitate wearing-in of parts. However, 
because of the strategic nature of tin and the high 
cost of tin plating, the phosphate finish has replaced 
it in many instances, often with improved perform- 
ance. The manganese-iron phosphate film is superior 
to tin in its ability to adsorb and hold oil. Also, it is 
accompanied by an etch pattern in the basis metal 
which is ideal for bearing surfaces. 

Manganese-iron phosphate coatings meet Type Il 
Class A requirements of Army specification 57-O-2C 
and equivalent requirements of other specifications. 
These coatings are impregnated with nondrying pe- 
troleum oils containing corrosion inhibitors and are 
suitable for use on sliding, rubbing or bearing sur- 
faces. They are used where a nongalling finish is de- 
sired. According to specification requirements these 
finishes must withstand one hour of salt-spray ex- 
posure when unoiled; and 24 hours salt spray ex- 
posure when treated with a suitable oil. Class A 
finishes are now specified for small arms, machine- 
gun parts, automotive and aircraft-engine components 
such as pistons, piston rings, cylinders, cylinder liners, 
cranks, camshafts, gears tappets, valves, spiders, and 
tank treads. 


! > 4 we gk ae “4 
j “ee ee ee | 
Manganese-iron phosphate coating and [2 ; ie 
rust-inhibiting oil treatment is applied to ay a 
the gun mount as well as elevating and —— “ aw yw givin 
traverse mechanisms as =~ gh 
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The process involves several different operations, 
ut essentially it consists of: Cleaning and rinsing; 
removing rust or residual scale, if present, and rins- 
ing; phosphate coating and rinsing, including a final 
acidulated rinse. : 

Army specification 57-O-2C provides for Type I 
Class A phosphate coatings finished with nondrying 
petroleum oils containing corrosion inhibitors and 
suitable for use on sliding or bearing surfaces of iron 
and steel: 


WORKMANSHIP: The iron or steel shall be subjected 
to such polishing, cleaning, pickling, and coating 
procedures as are necessary to insure deposits with 
the desired appearance and quality. The cleaning 
process prior to finishing shall be performed with 
minimum abrasion, erosion or pitting of the sur- 
face. Coatings shall be applied after all machining, 
brazing, welding, forming and perforating on the 
article have been completed. 

CORROSION: Type II Class A finishes shall show no 
signs of corrosion when tested by salt spray for 1 
hour before applying the specified finishing mate- 
rial nor for 24 hours after applying the supple- 
mentary finishing material. 


Military specification MIL-C-16232 (BuOrd) also 
covers phosphate coatings on bearing surfaces. Re- 
quirements abstracted from this specification are: 


SUPPLEMENTARY FINISH: After cooling, phosphate- 
coated parts shall be impregnated with oil, con- 
forming to MIL-L-3150, after which the parts shall 
be either centrifuged or permitted to drain. 


COVERAGE AND APPEARANCE: The phosphate coating 
shall be evenly deposited, have a uniformly crys- 
talline texture, and be grey to black in color. 

THICKNESS OF PHOSPHATE COATINGS: Unless other- 
wise specified the thickness of Type I phosphate 
coatings per surface shall be 0.0002 to 0.0004-inch. 
The coatings shall not cause failure of parts to 
meet drawing dimensions that are applicable to 
fit and clearance tolerances. 


USE: Type I phosphate coating is for use on moving 
or bearing surfaces where a matte finish with a 
moderate degree of corrosion resistance is re- 
quired to prevent wear and assist in “break in” of 
bearing surfaces. 


Finishes for protecting friction surfaces are usual- 
ly manganese-iron phosphate coatings impregnated 
with nondrying petroleum oils containing corrosion 
inhibitors. For friction surfaces, for surfaces which 
may reach moderately elevated temperatures in serv- 
ice, or for surfaces subjected to the actions of alka- 
line environment, manganese-iron phosphate coatings 
are preferred to zinc-phosphate. The object of the 
manganese-iron phosphate finish is two fold: Pro- 
tection of friction or bearing surfaces and rust pre- 
vention. The weight of this type phosphate coating 
ranges from 1000 to 4000 milligrams per square foot. 


Conclusion 


Chemical conversion coatings—especially phosphate 
coatings—play an important role in the protective 
finishing drama, serving as a foundation for more 
decorative films, protecting metal from rust and cor- 
rosion, or wearing on a friction surface to break-in 
a moving part safely. Since the metals that are 
normally industry’s first choice—steel, copper, alum- 
inum, zinc, cadmium, nickel and chromium—are in 
short supply, the protection that phosphate coatings 
afford assumes ever increasing importance. 

Both civilian and military production can benefit 
from the increased use of phosphate coatings for 
metal preservation and paint protection. From fancy, 
decorative copper-nickel-chromium automotive and 
appliance finishes, for example, the design engineer 
may have to shift to zinc plating with chromate treat- 
ments, or phosphate coatings plus rust-preventive com- 
pounds for the protection of steel as called for by 
U. S. Army Specification 57-O-2C. On military items 
of aluminum, most of which were formerly anodized 
(Air Force-Navy Aeronautical Specification AN-QQ- 
A-696a), fabricators can now use the simpler, less ex- 
pensive and often more effective chemical conversion 
coatings (Military Specification MIL-C-5541). 

The age-old conflict between process specifications 
and performance specifications is being resolved in 
favor of the latter. It is finally being realized that 
it is impossible to tell a manufacturer exactly what 

(Concluded on Page 222) 


Amphibious truck. Friction-surface finish of manganese-iron phosphate and oil is used on engine parts and tire bolts 


U. 8. Army Photo 
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NTERNAL Geneva mechanisms have proved use- 
] ful in fields other than those covered by the ex- 

ternal Geneva mechanisms (Part 1, December, 
1951, MACHINE DESIGN). Star wheels can likewise be 
laid out for internal drives. 

Internal Star Wheel Mechanisms: These mechan- 
isms do not lead to results beyond those obtainable 
by external star wheel mechanisms (Part 2, January 
issue). Although internal Geneva mechanisms are ad- 
vantageous with regard to kinematic properties, in- 
ternal star wheel mechanisms are superior only if the 
driven gear lies inside the driving gear. However, 
internal star wheel mechanisms are often simpler to 
design and to manufacture than external mechanisms, 
because the accelerating and retarding rollers are fre- 
quently sufficient for imparting the uniform motion. 
Internal star wheel mechanisms have the common fea- 
ture with other internal gears that both gears rotate 
in the same direction, and they provide a compact 
unit, particularly if the center distance is limited. 

As with internal Geneva mechanisms, negative 
values of » can also be substituted in the equations 
for external mechanisms, but some of the negative 
results are likely to be misinterpreted or to be wrong- 
ly applied. 

Distinction must be made between mechanisms with 
values of » larger and smaller than 1, that is with 
driven gears larger and smaller than the driving 
gears. In the former case, the driving gear lies in- 
side the driven gear, Figs. 33 and 34; in the latter 
case, it is vice versa, Figs. 35 and 36. It will later be 
found that both groups of internal star wheel mech- 
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anisms are separated by an interval on both sides of 
the value of » = 1. This condition is analogous to 
common internal gears for which ratios in the neigh- 
borhood of unity are not feasible because of interfer- 
ence of teeth not supposed to be meshing. 

To simplify the understanding, the two groups of 
internal star wheel mechanisms will be treated sep- 
arately. 

GEOMETRY: In Fig. 37a is shown an internal star 
wheel mechanism, with »<1, in the position where the 
driven gear commences its motion. The center line 
CD of the accelerating slot is a part of a pericycloid, 
which is generated by a point on the pitch circle 1 as 
it rolls, without sliding, along the pitch circle 2 with 
the centers of both circles lying on the same side of 
the point of contact. For reasons already known, the 
pericycloid must have at the point D a common tan- 
gent with the circle 1. 

The same references as used in Fig. 21a (Part 2) 
make the many analogies with external mechanisms 
obvious, and justify only a brief derivation of the 
equations. 

In the isosceles triangle ABF, Fig. 37a, the distance 
AB = r, — fo, and BF = fr», so that 





sin a = —" views = (20a) 
2 2(1 — pg) 

ao 9? eee meted oh Sane (21a) 
2(1 — g) 


The angle HBF is a)/2, and the angle FBE is ap, 80 
that the angle C’BE is equal to 44 + 14a; the angle 
¢o, Which determines the point D, is 


w 


gin-) —_-__ (328) 


“2. 2(1 — 2) 


3 
ao + 


ee 





ala 


The arcs CE and DE are equal to 7,4; the angle 
CBE = 11a/T2 = &/p, and Fig. 37a reveals that 





T 3a0 ao 7 ao 2— 3h 
Ee 
2 2 i” 2 2 Le 
2-3 
Cam (——>. ) Sin nsataremaiath ss +. (23a) 
2 ” 2(1 — p) 
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With the center distance a, the radii of driving and 
driven gears are 


a 








4 = ere re ich ke ape 
hs 
a 
i. ee (25a) 
1—4s4 
The distance s = C’Dis 
a 
oe companions (263) 
(1 — pg)? 


and can be obtained graphically by scribing a circle 
with center at A, and radius equal to the center dis- 
tance AB, as far as the intersection F with the pitch 
circle of the driven gear; the produced straight line 
AF intersects the pitch circle of the driving gear at 
the required point D. 

The angle BC’D = }4x— 4a, the angle C’BD = gq = 
dr + 3a, and the angle C’DB = x — (42-43%) — 
(do + 349) = 4r— fag. 

With the sine rule, po/f2 = sin (4r—43a9)/sin 
(4r—4aq) = 2 cos (4— 4a), and it follows that pp = 
27, cos ({r— 4a), or that 


(27a) 





an Sa 
po = 2a cos {| — —- — 
ae 4 4 


As with external star wneel mechanisms, the ratio 
of the angles of the driving and driven gears is 


27 
Zao + pb =" Sh 


e— 





27 


n 


and with Equations 21a and 23a it is found that 


4-3 
e=prtn P sin) . — (28a) 
T 2(1 — p) 2 
For n, = 1, 
4-3 
= az + . sin-1 . .. (29a) 
2 T 2(1 — p) 
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Fig. 33—Internal star wheel mechanism, 2=3, »=2.5, 
e=2.9575 


The maximum of ¢ is, as with external drives, 


(30a) 


Emax — 1 


and the value of » which pertains to the maximum of 
e« must comply with the condition 








4 _— eu . 
Pind 3 Umax a" Umax ody 1 - n 2 (31a) 
T max 2(1 — pmax) Umax 2n 
The minimum of ¢ is, as with external drives, 
3n 3n le 
Emin —— a@ = — sin) —————_ (32a) 
27 7 sta — @) 


and the value of » which pertains to ¢,,;,, must comply 
with the condition 


a-@2Z 


Umin 2(1 — pmin) 





1 — 3pmin . HUmin 
———— sin: —__—_—__--- = 


2 . (33a) 

The maximum of the left-hand side of Equation 
33a pertains to » = 0, and amounts to 4. The corre- 
sponding m = 2x/(m—1) = 2.93, which has already 
been met with in external star wheel mechanisms. 
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Fig. 34—Above — Internal star wheel 
mechanism, » = 4, » = 3.4142, «= émaz=4 


Fig. 35—Below — Internal star wheel 
mechanism, m=2, »=0.3420, «=0.5 


Fig. 36 — Below — Internal star wheel 
mechanism, = 1, » = 0.6302, ¢=€maz=1 








Since the right-hand side of Equation 33a is increas- 
ing with increasing n, it follows that m cannot exceed 
2.93; m can consequently be only 1 or 2, and ,» can be 
kept as small as desired. In the extreme cases, with 
p» = 0, the mechanisms are identical with those shown 
in Fiys. 22 and 23 (Part 2). 


Table 7—Extreme Values for Internal Star Wheel 








Mechanisms 
n Emax Umax Emin Hmin Mmax 
Stations Eq. 30a,b Eq. 3la,b Eq. 32a,b Eq. 33a,b Eq. 49a,b 

1 1 0.6302 0 0 oe 

2 2 0.6340 0 0 oo 

3 3 2.5420 2.8955 2.4399 1 

4 4 3.4142 3.4056 2.7980 1 

5 5 4.3011 3.9112 3.1676 1 

6 6 5.1882 4.4154 3.5434 1 

7 7 6.0748 4.9179 3.9219 1 

8 s 6.9620 5.4201 4.3011 1 

9 9 7.8479 5.9214 4.6830 1 
10 10 8.7330 6.4227 5.0643 1 





Although the previous considerations are analogous 
to those for external mechanisms, a difference is due 
to the circumstance that 1 + ,» is replaced by 1 — uz. 
The value of sin a/2 = ,»/2(1—,) could, with in- 
creasing value of », become impossible, and a limit is 
drawn by p/2(1—p) <1, or p< %= 0.6667. 

Another limiting factor is that the driving gear 
must rotate at least through an angle 3a,, for the 
same reason as with external star wheel mechanisms. 
Consequently, 4a) cannot exceed 360/6 = 60 deg, and 


p/2(1—p) <sin 60° = 4/3, or 


3-—V3 

“w< —— = 0.6340 (53a) 

The latter limit is governing as it is lower than the 
former. In TABLE 7, which contains the extreme 
values of ¢« and », the maximum of ,» form = 1 is de- 
termined by Equation 31, and the maximum for n = 
2 by Equation 53a. 

If the value of ¢ is specified, » must be evaluated by 
means of Equation 28a. TABLE 8 obviates, in most 
cases, solving the transcendent equations. Here again, 
it is advisable not to cling too closely to an evaluated 
odd value of », but rather to proceed as in Example 5. 

The duration of motion, expressed in parts of one 
revolution of the driving gear, is the same as for ex- 
ternal star wheel mechanisms, namely 


€ 








ys ...... (35a) 
n 
and forn = 1, 
ma =e (36a) 
Also, 
é€ 
Vmax — — ; , (37a) 
n 
Emi F 
am = ——=6.... ; (38a) 
n 


The angle y over which the locking drum extends 
is, as for external drives, 
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‘eas- pe ae. yi From Equation 26a, s = [5(13/38)]/(25/38)? = 
ceed hla l a(a =) =? Ho | (394) 3.952 inches. 
n be Ear sear ee From Equation 27a, po = 2(5) (13/25) cos 37 deg 
with ; 28 min = 4.127 inches. 
own v1 = 2[7(1 — p) — ap + wBo] ..... (40a) . All = values can be interpolated from those in 
‘ABLE 9. 
Design data a, Bor por T1, T2, 8, aNd po are contained From Equation 28a, «= (13/38) + 2[4— (39/38) ] x 
in TABLE 9 in small steps of p. (15.067/180) — (13/38) = 0.49783. This value dif- 
neel EXAMPLE 10: Design an internal star wheel mech- fers slightly from the intended value 0.5, and means 
anism which imparts, during 90 deg of the driving that the motion occupies 89 deg 37 min instead of 90 
maz | gear, half a revolution to the driven gear (Fig. 35). deg. , - 
=e Center distance a = 5 inches. From Equation 35a, » = 0.49783/2 = 0.248915, 
‘ The ratio « = 90 deg/180 deg = 0.5 and TABLE 8 which again differs only slightly from the intended 
indicates, for n = 2, the value » = 0.3420. That 9.25. ' 
value may be replaced by » = 13/38 = 0.342105, in From Equation 39a, 
order to obtain rational dimensions of the pitch di- 13 
: ameters. y=2 | 180 (1 — 2(38) ) — (2) (15.067) + 338 (47.117) ] 
: From Equation 20a, sin a/2 = (13/38) /2(25/38) ( | 
| = 0.26. Then a/2 = 15 deg 4 min = 15.067 deg = 270.392 deg = 270 deg 23 min 
«OF de = 30 deg 8 min. ich can be made 270 d originally intended 
From Equation 22a, do = 45 deg + 3a = 45deg W#ich cam be made sa hiameairats acai 
ous + 22 deg 36 min = 67 deg 36 min. It is interesting to carry out the calculations for 
due From Equation 23a, By = 90 deg — (37/13) 15.067 « = % and m = 1, ore = 5/6 andn = 2. In these 
pb deg = 90 deg — 42.883 deg = 47.117 deg = 47 deg cases, » assumes the round value of 0.5, and all angles 
in- 7 min. and almost all other dimensions appear as round 
t is From Equation 24a, r, = 5/[1—(13/38)] = 7.6 figures. 
inches. In the case of ¢ = é€mg,z, there is no locking drum be- 
ear From Equation 25a, r, = [5(38/25)] 13/38 = 2.6 cause the driven gear is periodically retarded to zero 
the inches. velocity without remaining at rest. A gear of that 
ms. 
ind 
3a) 
she € n=1 n—2 
me 1/8=0.12500 0.10810 0.09518 
le- 1/7=0.14286 ~ 0.12320 0.10833 
= 1/6—0.16667 0.14318 0.12567 
1/5—0.2000 0.17085 0.14958 
by 1/4—0.2500 0.2116 0.18459 
rst 1/3=0.3333 0.2773 0.2405 
in, 3/8—0.3750 0.3089 0.2672 
ed 2/5—0.4000 0.3275 0.2828 
5. 1/2=0.5000 0.3980 0.3420 
ne 3/5—0.6000 0.4618 0.3957 
= 5/8—0.6250 0.4766 0.4082 
2/3—0.6667 0.5000 0.4283 
3/4—0.7500 0.5422 0.4654 
a) 4/5—0.8000 0.5646 0.4858 
5/6—0.8333 0.5000 
1—1.0000 
3—3.0000 
a) 3-1/2—3.5000 dante ae 
4—4.0000 awans 3.4142 3.2609 
4-1/2—4.5000 sees 3.7832 3.6329 
5—5.0000 ede ge hates Samed 4.3011 4.1558 
1) 
6—6.0000 
7—7.0000 
L) 8—8.0000 
9—9.0000 
is 10—10.0000 
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Table 9—Properties of Internal Star Wheel 
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ry) Te 8 Po n forr— 
bu a do Bo io = — — é ’ Y er & 
a a a a 

Eq. 21a Eq. 22a Eq. 23a Eq. 24a Eq. 25a Eq. 26a Eq. 27a Eq. 28a Eq. 35a Eq. 39a pn 

0.00 0° 45° 32°42’ 1 0 0 0 0 ry 360° we is 
‘ 0.02 1°10’ 45°52’ 33°17’ 1.0204 0.02041 0.02082 0.02901 0.02280 0.02280 351°48’ 1 
' 0.04 2°23’ 46°47’ 33°53’ 1.0417 0.04167 0.04340 0.05953 0.04573 0.04573 343°32’ 1 
0.06 3°39’ 47°44’ 34°31’ 1.0638 0.06383 0.06790 0.09170 0.06881 0.06881 335°14’ 1 
0.08 4°59’ 48°44’ 35°11’ 1.0870 0.08696 0.09452 0.12563 0.09205 0.09205 326°52’ 1 
0.10 6°22’ 49°47’ 35°52’ 1.1111 0.11111 0.12346 0.16147 0.11546 0.11546 318°26’ 1 
0.12 7°49’ 50°52’ 36°34’ 1.1364 0.13636 0.15496 0.19933 0.13906 0.13906 309°56’ 1 
0.14 9°20’ 52° 0’ 37°19’ 1.1628 0.16279 0.18929 0.2394 0.16286 0.16286 301°22’ 1 
0.16 10°55’ 53°12’ 38° 5’ 1.1905 0.19048 0.2268 0.2819 0.18687 0.18687 292°44’ 1 
0.18 12°36’ 54°27’ 38°53’ 1.2120 0.2120 0.2677 0.3270 0.2110 0.2110 284° 0’ 1 
0.20 14°22’ 55°46’ 39°44’ 1.2500 0.2500 0.3125 0.3749 0.2356 0.2356 275°10’ 1 
0.22 16°13’ 57°10’ 40°37’ 1.2821 0.2821 0.3616 0.4260 0.2604 0.2604 266°15’ 1 
0.24 18°10’ 58°38’ 41°33’ 1.3158 0.3158 0.4155 0.4806 0.2856 0.2856 257°12’ 1 
0.26 20°14’ 60°11’ 42°32’ 1.3514 0.3514 0.4748 0.5389 0.3110 0.3110 248° 2’ 1 
0.28 22°25’ 61°49’ 43°33’ 1.3889 0.3889 0.5401 0.6011 0.3368 0.3368 238°44’ 1 
0.30 24°45’ 63°34’ 44°38’ 1.4286 0.4286 0.6122 0.6678 0.3631 0.3631 229°17’ 1 
0.32 27°13’ 65°25’ 45°46’ 1.4706 0.4706 0.6920 0.7396 0.3898 0.3898 219°40’ 1 
0.34 29°51’ 67°24’ 46°59’ 1.5152 0.5152 0.7806 0.8171 0.4171 0.4171 209°50’ 1 
0.36 32°40’ 69°30’ 48°16’ 1.5625 0.5625 0.8789 0.9006 0.4450 0.4450 199°48’ 1 
0.38 35°41’ 71°46’ 49°37’ 1.6129 0.6129 0.9886 0.9908 0.4736 0.4736 189°31’ 1 
0.40 38°56’ 74°12’ 51° 3’ 1.6667 0.6667 1.1111 1.0887 0.5029 0.5029 178°58’ 1 
0.42 42°27’ 76°50’ 52°36’ 1.7241 0.7241 1.2485 1.1953 0.5331 0.5331 168° 4’ 1 
0.44 46°16’ 79°42’ 54°15’ 1.7857 0.7857 1.4030 1.3115 0.5644 0.5644 156°49’ 1 
0.46 50°25’ 82°49’ 56° 1’ 1.8519 0.8519 1.5775 1,4385 0.5969 0.5969 145° 6’ 1 
0.48 54°58’ 86°14’ 57°56’ 1.9231 0.9231 1.7752 1.5785 0.6309 0.6309 132°52’ 1 
0.50 60° 0’ 90° 0’ 60° 0 2.0000 1.0000 2.0000 } 7321 0.6667 0.6667 120° 0’ 1 
0.52 65°36’ 94°12’ 62°15’ 2.0833 1.0833 2.2570 1.9018 0.7046 0.7046 106°21’ 1 
0.54 71°53’ 98°54’ 64°42’ 2.1739 1.1739 2.5519 2.0910 0.7452 0.7452 91°43’ 1 
0.56 79° 3’ 104°17’ 67°25’ 2.2727 1.2727 2.8926 2.3021 0.7894 0.7894 75°49’ 1 
0.58 87°20’ 110°30’ 70°25’ 2.3810 1.3810 3.2880 2.5392 0.8383 0.8383 58°13’ 1 
0.60 97°11’ 117°53’ 73°48’ 2.5000 1.5000 3.750 2.8057 0.8939 0.8939 38°12’ 1 
0.62 109°20’ 127° 0 77°39’ 2.6316 1.6316 4.2937 3.0955 0.9599 0.9599 14°26’ 1 
0.634 120° 0” 135° 0’ 80°43’ 2.7321 1.7321 4.7321 3.3464 1.0817 0.5409 228°14’ 2 

Eq. 21d Eq. 22b Eq. 230 Eq. 24d Eq. 250 Eq. 26d Eq. 270 Eq. 286 Eq. 35b Eq. 39d 5 

a 
2.44 115°49’ 41°52’ 36°16’ 0.6944 1.6944 1.1767 0.9370 2.8956 0.9652 16°15’ 3 
2.6 108°41’ 36°31’ 31°13’ 0.6250 1.6250 1.0156 ei ee f .  ekiens * 
2.8 102° 7’ 31°35’ 26°42’ 0.5556 1.5556 0.8642 1.0371 3.4077 0.8519 53°19’ y 
3.0 97°11’ 27°33’ 23°23’ 0.5000 1.5000 0.7500 1.0606 3.6019 0.9005 35°56’ 4 
3.2 93°19’ 24°59’ 20°49’ 0.4545 1.4545 0.6612 1.0742 3.7941 0.9485 18°34’ 4 
3.4 90°12’ 22°39’ 18°46’ 0.4167 1.4167 0.5903 1.0820 3.9863 0.9966 1°14’ . 
3.6 , 87°38’ 20°43’ 17° 6’ 0.3846 1.3846 0.5326 1.0862 4.3242 0.8648 48°40’ 5 
3.8 85°28’ 19° 6’ 15°42’ 0.3571 1.3571 0.4847 1.0881 4.5162 0.9032 34°50’ 5 
4.0 83°37’ 17°43’ 14°32’ 0.3333 1.3333 0.4444 1.0887 4.7088 0.9418 20°58’ 5 
4.2 82° 2’ 16°31’ 13°31’ 0.3125 1.3125 0.4102 1.0882 4.9021 0.9804 7 3’ 5 
4.4 80°38’ 15°29’ 12°38’ 0.2941 1.2941 0.3806 1.0873 5.2351 0.8725 45°54’ 6 
4.6 79°25’ 14°34’ 11°52’ 0.2778 1.2778 0.3549 1.0859 5.4284 0.9047 34°18’ 6 
4.8 78°20’ 13°45’ 11°11’ 0.2632 1.2632 0.3324 1.0843 5.6222 0.9370 22°40’ 6 
5.0 77°22" 13° 1’ 10°34’ 0.2500 1.2500 0.3125 1.0826 5.8164 0.9694 11° 1’ 6 
5.2 76°30’ 12°22’ 10° 2’ 0.2381 1.2381 0.2948 1.0807 6.1463 0.8780 43°54’ 7 
5.4 75°42’ 11°47’ 9°32’ 0.2273 1.2273 0.2789 1.0789 6.3410 0.9059 33°52’ 7 
5.6 74°59’ 11°15’ 9° 6’ 0.2174 1.2174 0.2647 1.0770 6.5355 0.9336 23°50’ 7 
5.8 74°20’ 10°45’ 8°41’ 0.2083 1.2083 0.2517 1.0752 6.7306 0.9615 13°49’ 7 
6.0 73°44’ 10°18’ 8°19’ 0.2000 1.2000 0.2400 1.0734 6.9263 0.9895 3°48’ 7 
6.2 73°11’ 9°54’ 7°59’ 0.19231 1.1923 0.2293 1.0716 7.2539 0.9067 33°34’ 8 
6.4 72°41’ 9°31’ 7°40’ 0.18519 1.1852 0.2195 1.0699 7.4495 0.9312 24°46’ 8 
6.6 72°13’ 9°10’ 7°23’ 0.17857 1.1786 0.2105 1.0682 7.6456 0.9557 15°57’ 8 
6.8 71°47’ 8°50’ 7° 7 0.17241 1.1724 0.2021 1.0666 7.8413 0.9802 7° 8’ 8 
7.0 71°22’ 8°32’ 6°52’ 0.16667 1.1667 0.19445 1.0651 8.1674 0.9075 33°18’ 9 
7.2 71° 0 8°15’ 6°38’ 0.16129 1.1613 0.18730 1.0635 8.3635 0.9293 25°28" 9 
7.4 70°38’ 7°59’ 6°25’ 0.15625 1.1563 0.18066 1.0620 8.5596 0.9511 17°37’ 9 
7.6 70°18’ 7°44’ 6°12’ 0.15152 1.1515 0.17447 1.0607 8.7564 0.9729 9°45’ 9 
7.8 70° 0 7°30’ 6° 1’ 0.14706 1.1471 0.16868 1.0594 8.9534 0.9948 1°52’ 9 
8.0 69°42’ 7°16’ 5°50’ 0.14286 1.1429 0.16326 1.0581 9.2778 0.9278 26° 0’ 10 
8.2 69°25’ 7° 4° 5°40’ 0.13889 1.1389 0.15818 1.0568 9.4747 0.9475 18°55’ 10 
8.4 69°10’ 6°53’ 5°31’ 0.13514 1.1351 0.15340 1.0556 9.6716 0.9672 11°50’ 10 
8.6 68°55’ 6°41’ 5°21’ 0.13158 1.1316 0.14890 1.0545 9.8688 0.9869 4°43’ 10 
x 60° 0’ 0° 0° 0 1 0 1 oo 1 0° w 
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fxg. 430,d Eq. 450 Eq. 470 Eq. 48a 
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1 00 x o° C.) 
: 50.00 24.25 0°39" 3051 
: 25.00 587.6 1°20’ 780.5 
, 16.67 252.9 2° 2" 339.2 
. 12.50 137.6 2°45’ 187.0 
10.00 85.13 3°29" 116.9 
, 8.33 57.08 4°14 79.25 
: 7.14 40.44 4°59° 57.03 
; 6.25 29.82 5°46 42.69 
; 5.56 22.67 6°34’ 33.01 
5.00 17.64 7°23! 26.06 
: 4.55 13.98 8°13" 21.03 
4.17 11.25 9° 5° 17.24 
3.85 9.179 9°58’ 14.31 
3.57 7.542 10°52’ 12.03 
3.33 6.256 11°48’ 10.21 
; 3.13 5.225 12°45’ 8.725 
: 2.94 4.387 13°44’ 7.516 
; 2.78 3.699 14°46’ 6.522 
2.63 3.128 15°49" 5.685 
2.50 2.652 16°53" 4.979 
- 2.38 2.250 18° 1’ 4.376 
: 2.27 1.910 19°10’ 3.860 
: 2.17 1.619 20°22’ 3.417 
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; 1.85 0.8048 25°38" 2.148 
: 1.79 0.6614 27° 6’ 1.921 
; 1.72 0.5342 28°37’ 1.719 
1.67 0.4200 30°12" 1.539 
- 1.61 0.3149 31°52’ 1.379 
1.58 0.2439 33° 5° 1.277 
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kind is shown in Fig. 36. 

For internal star wheel mechanisms, where the 
driving gear lies inside the driven gear, or for which 
p>1, the center distance is r, — 1, in contrast to the 
mechanisms previously considered where the center 
distance is r; — T2. It will therefore not be surpris- 
ing to find that 1 — , in the various equations is re- 
placed by » — 1. 

The equations can readily be derived from Fig. 38a 
in which the same nomenclature is used as in Figs. 
21a and 37a. 




















ted ee Se aed. *: . (20d) 
2 2(u — 1) 
, Bu ‘ 
a@ = 2 sine) —————— (21b) 
2(u — 1) 
pare... Meng. 2 (220) 
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Ba, te eepeeceee WENO seeming > tae (230) 
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cae 
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T ao 
po — 2a cos ( — + =.) (27b) 
oe 4 4 
4-- 9 n 
e=pwrtn ~ sin-1 ~ aioe (28b) 
T aig — 3) 2 
Emax — N (30D) 
3 an 4 1 n + 2 
<stnmany aitie’ + = (31b) 
T Umax 2 (maz — 1) Umax 2n 
3n yb 
Emin — — sin-) —————_ (32b) 
T 2(u— 1) 
3 min — 1 stort Umin iad Sail nt+2 (33b) 
Umin 2(umin—1) 2 n 
3(n + 2) bmi 
Sam = — (34d) 
2(3 min — 1) 
€ 
— — é a (35b) 
n 
€ 
Vmax — — . . (37b) 
n 
Cunt 
a oe (38d) 
n 
a # ; 
y=2[a(1-+) - a + apo] (39d) 


Here again, sin a9/2 = »/2(u4—1) must be smaller 
than 1, or »>2. Another limit is drawn by the re- 
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quirement that a/2 must not exceed 60 deg, so tat 
p/2(np—1) <4V3, or 


3+ V3 
“n> a eee = 2.3660 (53d) 


The latter limit is higher than the former, and it 
will be later shown that the practical minimum of 
lies higher still, namely at 2.4399. 

The left-hand sides of Equations 31b and 33b in- 
crease with decreasing value of p», so that the lowest 
value of » pertains to the highest value to which the 
left-hand sides of these equations can amount. The 
right-hand sides of Equations 31b and 33b are equal 
or proportional to (n+2)/n, which expression in- 
creases with decreasing value of n. The minimum of 
p = 2.3660 thus pertains to the maximum of n. 

If » = (3+ \/3)/2 = 2.3660 is substituted for pas 
in Equation 310, or for »,,;, in Equation 33b, n results 
in both cases (12\/3) — 18 = 2.7846. The smallest 
practical value of n is, therefore, 3. 

The choice of » greater or less than 1 depends, in 
the case of internal star wheel mechanisms, on the 
number of locking shoes n. If n is 1 or 2, » must be 
smaller than 1; if m is 3 or more, » must be larger 
than 1. Mechanisms pertaining to » greater or less 
than 1 are clearly separated in TABLEs 7 and 9. 

A comparison between TABLES 4 and 7 reveals that 
external and internal star wheel mechanisms have, 
for any value of n, a common upper limit of «, where- 
as the lower limit is higher for internal mechanisms. 
Internal drives, thus, do not offer possibilities beyond 
the range of external star wheel mechanisms. 

It has been found that, for n = 2.7846, the upper 
and lower limits of » coincide. As TABLE 7 shows, 
there is a small margin between the two limits for 
n = 3. That difference increases with increasing n. 
But since the low values of n are most likely to be re- 
quired, internal star wheel mechanisms generally 
leave little latitude in the choice of p. 


In TABLE 8 are indicated the values of y, if the 
value ¢« is specified. It is interesting to check by 
means of Equation 28b the values of n, «, and y» for 
mn = 4ande = 4 (Fig. 34). In spite of the trans- 
cendent form of that equation, a)/2 is in this case 45 
deg, and » =2 + 2\/2 = 3.4142. A similar, although 
less obvious case, occurs form = 10 and e = 8; a/2 
is 36 deg; the relation 





yu-2v5 
4 





sin 36 deg = 
leads to 


oe 5 + Vo+2y5+2V5 — 6.6957 
2 

Data for designing internal star wheel mechanisms 
are contained in TABLE 9. It has been found that, for 
p>1, the minimum of » = 2.3660 pertains to the 
practically uninteresting number of x = 2.7846 lock- 
ing shoes. The practical minimum is thus p,;, for 
n = 3, i.e., » = 2.4399, and TABLE 9 shows a gap be- 
tween the values 0.634 and 2.44. 

Another gap in the possible range of » is between 
mae for n = 3 (i.e., 2.5420), and pmin for n = 4 (i.e., 
2.7980) ; the value of » = 2.6 in TABLE 9 is only there 
for purposes of interpolation. 

The values for » = oo in TABLE 9 confirm the obvi- 
ous fact that these cases are identical with external 
drives for» = o (Figs. 24 and 25). 





EXAMPLE 11: Design an internal star wheel mech- 
anism, n = 3, » = 2.5 (Fig. 33); center distance a = 
4.5 inches. 

The ratio « = 2.9575 is obtained by Equation 28b. 
Since one partial movement of the driven gear com- 
prises 120 deg, the motion occupies (2.9575) 120 deg 
— 354 deg 54 min, and the standstill 5 deg 6 min of 
the driving gear. 


Fig. 37—Internal star wheel mechanism, »<1, in the position at the commence- 
ment of motion, a, and in a general position during the period of motion, 6 
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From Equation 20b, sin a9/2 = 2.5/2(1.5) and ap 
= 112 deg 53 min. 

From Equation 22b, dy = 3 a — 45 deg = 39 deg 
40 min. 

From Equation 23b, By = (5.5/2.5) (a /2) — 90 
deg = 34 deg 10 min. 

From Equation 24b, r,; = 4.5/1.5 = 3 inches. 

From Equation 25b, r. = 4.5(2.5)/1.5 = 7.5 inches. 

From Equation 26b, s = 4.5(2.5)/(1.5)2 = 5 
inches. 

From Equation 27b, pp = 2(4.5) (2.5/1.5) cos 73 
deg 13 min = 4.331 inches. 

From Equation 35b, » = 2.9575/3 = 0.9858. 

Angle 7 need not to be evaluated by means of Equa- 
tion 39b; it is 5 deg 6 min, as found earlier in the 
example. 


The mechanism shown in Fig. 33 shows both fea- 
tures similar to those for ¢,,., (practically no period 
of standstill), and similar to those for e,,;, (the re- 
tarding roller comes into action shortly after the ac- 
celerating roller has reached the central position). 

When comparing TABLE 3 with TABLE 7, it will be 
found that ¢,,;, of internal star wheel mechanisms is 
always higher than the value « of internal Geneva 
mechanisms. In contrast to external drives, there- 
fore, internal star wheel mechanisms cannot replace 
internal Geneva mechanisms. 


KINEMATICS: In Figs. 37b and 38b the star wheel 
mechanisms are shown in a general position during 
the period of motion. In both Figs. 37b and 38b, the 
same nomenclature is used as in Fig. 21b. The deriva- 
tion of the equation which expresses 8 as a function 
of a-is analogous to that for external star wheel mech- 
anisms, and results in the following formula which 
applies for » greater or less than 1. 


sin a a 


B = 2 tan? -— (41a, b) 





#—1+ cosa 7 
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Fig. 38—Internal star wheel mechanism, »>1, in the position at the commence- 
ment of motion, a, and in a general position during the period of motion, 5 


Since Equation 41a,b is very similar to Equation 
41, the derivations of other equations may be stated 
in a concise form. 
































dp (f#—1)cosa+1 1 
=2 — — (42a, b) 
da ig~—1}* +i+2ip— 1) we m 
d 1 
( B ) =— (43a, b) 
da ’o A 
dB 
—— = — 2p (pg — 1)(~ — 2) X 
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sin a 
. (44a, 6) 
((e@—1)2+1+ 2 (¢ — 1) cosa}? 
In the case of »<1, 
d2 Te - oe 
( =) = : y <3 (45a) 
da? / ue 2-4 
and in the case of »>1, 
d2 ert Su—2 
( 4 == y - (450) 
da? -a0 ue u—2 
S 2 pw ( 1) ( 2) X 
— (ph Lu 


— 2(p# — 1) cos*a + (2 — 2p + pw?) cosa + 4(p — 1) 
[(e# —1)2+1+ 2 (n# —1) cosa] 














(46a, 6b) 
w2+2(1—4p) 
COS Qmax = ~— + 
4(1— 4) 
2+2(1—-a) 72 
+e a | +2 
4(1— 4) 


That result is the same as if in the analogous equa- 
tion for external star wheel mechanisms +4, is re- 
placed by —y, and it is, in this instance, simpler to 
treat internal and external mechanisms jointly by 
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using the equation for external drives. 
For 0>yu>-—1, the value [p? + 2(4+1)]/4(y+1) 
is positive, and 


we +2 (p+ 1) 
COS @max = ~ — ~ 


2 P fen’ 
y/+ Stee | oS 
4(n+1) 
In the case of »<-1, algebraically, the value 
[u? + 2(u + 1)]/4(p + 1) is negative, and 











wt t+2(n+1) 
COS GQmax = ~ — 4(n+1) » 
” 


7 —_—— | +2 

4(u+1) 

The requirements COS 24, > COS a leads, for O>y> 
—1, to the same condition as has been found for ex- 
ternal star wheel mechanisms, i.e., »?(y* —6n—4) <0. 

For »< —1, the inequality sign changes, due to the 
varied sign of the square root, so that y?(p?—6y—4) 
>0. 

Because a negative value is now attributed to ,, for 
internal star wheel mechanisms, the inequality signs 
of Equations 53a and 53b must be reversed. 

In Fig. 26, the curve y = p»?(yu?—6y—4) lies, in the 
range of 0>yu> — 0.634 (compare Equation 53a), and 
of »< —2.366 (compare Equation 53b), below the yu 
axis. The condition cos a»,,> COS a is thus complied 
with for 0>,> — 0.634, but not for »< — 2.366. 

Returning again to the positive notation of ,» for 
internal mechanisms, the angular acceleration has a 
maximum during the period of acceleration if n»<1. 
For »>1, the maximum pertains to a position before 
the commencement of motion, and the highest actual 
value pertains to the commencement of motion. 

The maximum of the angular acceleration is thus 




















only of interest for mechanisms with »<1. It per- 
tains to 
{ pe +2 (1 — pg) 
Qmax = cos} 7 
4(1— 4) 
ratsa-shaT 
y | 2 2 ] + 2} (47a) 
4Gi- gg) 
and it amounts to 
dB 
€ 4 = ~—Zp({i ~ gad(3—~ pp) -X 
Ga® 7 won 
SiN Qmar 
- (48a) 





[1 — wp)? +14 2 (1 — g) COS amar}? 


The value of d*@/dz*, for a = 0, is — 2(1 — pw) X 
(2—,)/p%, and is a measure of the rate at which the 
angular acceleration diminishes in the central position. 

In TABLE 9 are the values (d@/da)o, (d?8/da?) co, 
Smary ANd (d*B/da*) mos, the two latter only for n<1. 


EXAMPLE 12: Investigate the kinematic properties 
of the mechanism considered in Example 11 (n = 3, 
p = 2.5), for» = 1 rad per sec. 

The anguiar velocity at the start of motion is zero, 
and rises to 1/2.5 = 0.4 rad per sec in the central po- 
sition, according to Equation 43a,b. 
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The angular acceleration at the start of motion is, 
from Equation 45b, (1.5/2.5?) \/ 5.5/0.5 = 0.796 rad 
per sec”, and is the highest value actually occurring. 


In Fig. 39 are diagrams of the values 8, d@/da, and 
d?g/da?, for the mechanism considered in Examples 
11 and 12. Acceleration and retardation occupy each 
112 deg 53 min, the uniform motion lasts 129 deg 8 
min, and the standstill 5 deg 6 min. 

Scrutiny of TABLEs 5, 6, 8 and 9, shows that the ex- 
treme values of the angular acceleration are, for ».>1, 
about equal for external and internal star wheel mech- 
anisms, mostly to a slight advantage of the former. 
For »<1, the internal mechanisms have a more favor- 
able course of motion. 

MODIFICATIONS: Internal Geneva mechanisms 
proved to be unsuitable for modifications; internal 
star wheel mechanisms permit limited modifications. 

Equation 49 applies also to internal star wheel 
mechanisms. It reveals that for one or two stations 
mar = ©, but that it is impossible to provide, for 
any other finite number of stations, more than one 
group of driving rollers. 

Equation 50 applies likewise to internal star wheel 
mechanisms, and gives more detailed information. It 
has been found under MODIFICATIONS in Part 2 that 
two groups of driving rollers are bound on the con- 
dition that #60 deg. As TABLE 9 shows, only values 
of » up to 0.5 and » = oo are applicable. 

In Fig. 35, » = 0.3420 and « = 0.5, a second group 


Fig. 39—Diagram of motion for 
the mechanism shown in Fig. 33 
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of driving rollers is indicated in dotted lines. Two 
further groups could be arranged, one in each quad- 
rant. As Equation 49 indicates, m = n/e = 2/0.5 = 
4, so that no standstill is left with four groups of 
driving rollers. 

The groups of driving rollers need not be spaced 
equally, and it is also possible to lay out internal star 
wheel mechanisms for varying partial movements. 

DESIGN AND PRODUCTION: All that has been stated 
about designing and machining of external star wheel 
mechanisms applies with the necessary modifications 
to internal mechanisms. The combination of ele- 
ments for uniform and nonuniform motion often 
meets with difficulties, due to the restricted space 
available and to restrictions imposed by the arrange- 
ment of the bearings in internal gearing. Internal in- 
volute gears, the preferable means for imparting uni- 
form motion in this case, themselves present a diffi- 
culty since facilities for cutting them are not alway 
readily available. Fortunately, the elements for im- 
parting the uniform motion are dispensable in most 
cases of internal star wheel mechanisms. 

The condition under which special elements for im- 
parting uniform motion can be omitted is the same as 
for external drives, i.e., »[(2r/m) —2B9]<2a9, which 
can be transformed in a similar way as demonstrated 
for external drives, for »<1 (m = 1 or 2), into 




















f a~-@ 
2 sin (= = ) 
6 n 
> (52a) 
T 2-n 
2 sin ( = ) +i 
6 n 
and for »>1 (" = 3), into 
. & SA 
2sin | —— 
< _. 52b 
. ( qT 2+ ' ' 
2 sin | — ) — 
6 n 
For n = 1, » results larger than 0.5, so that no 


special uniform motion elements are required for 
values of » between 0.5 and 0.6302. 

For n = 2, » results larger than 0, so that these . 
elements can be dispensed with in all cases. 

For n = 3, » results smaller than 2.8795; since that 
value exceeds pmgz, elements for uniform motion can 
be dispensed with in any case. 

For n = 4, » results smaller than 3.4142. That 
value is identical with yu»,~, so that special elements 
for the uniform motion are in no case necessary; it 
is, however, advisable to incorporate them in the in- 
dicated extreme case, to insure the continuity of mo- 
tion (see Fig. 34, where there is one intermediate 
roller). 

The ranges of » for higher numbefs of stations for 
which elements for uniform motion can be omitted, 
are 

np Range 
3.1676 to 3.9563 
3.5434 to 4.5016 
3.9219 to 5.1673 
4.3011 to 5.5973 
4.6830 to 6.1461 
10 5.0643 to 6.6953 


SMA Ha F 


As shown by TABLE 7, these ranges occupy a con- 
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siderable part of the full ranges of », with the excep- 
tion of n = 1. It is thus possible, in contrast to gears 
for uniform motion, to simplify a drive by the ar- 
rangement of internal mechanisms. The three inter- 
nal mechanisms shown in Figs. 33, 35 and 36, for ex- 
ample, consist only of the elements for nonuniform 
motion, and the mechanism shown in Fig. 34 could be 
carried out in the same way. If any of these mech- 
anisms were replaced by an equivalent external star 
wheel mechanism, special parts for imparting uni- 
form motion would be required. 

A milling device similar to that shown in Fig. 32 
can be used for machining the hypocycloidal or peri- 
cycloidal slots, or the,device can be laid out to suit 
the requirements of external and internal mechanisms. 
The difference lies mainly in the location of the bush- 
ing which guides the milling cutter, and in the means 
for clamping down the gear to be used as the driving 
involute gear. 

In Part 4, the last of this series, intermittent mech- 
anisms for intersecting and crossing shafts will be 
discussed. 





Giant Broach Has 90-inch Stroke 


T YPICAL of some of the giant new special ma- 

chines currently being built to expedite produc- 
tion of parts needed for the defense effort is this 
vertical surface-broaching machine under construc- 
tion at Colonial Broach Co. Overall height of 2814 
feet makes this vertical broaching machine one of 
the largest ever built. The dual ram, capable of con- 
tinuous automatic operation, has a 90-inch stroke for 
both rams, permitting completion of many operations 
in one stroke rather than two. 












Plastics Components 


... provide improved characteristics,increased production and lower costs 





NUSUAL cost savings have been obtained on gears for 
General Electric Co. oscillating fans by replacing as- 
sembled metal gears with one-piece molded nylon gears. 

A molded nylon worm wheel and pinion, shown accompanying, 
resulted in a cost saving of 65 per cent, as compared with the 
original construction of a steel pinion and laminated plastic 
gear where hobbing, cutting and assembly operations were 
required. 

Molded by GE in a Fellows-Leominster injection press 
especially designed for economical nylon molding, the nylon 
wheel and pinion require no machining operations. Assembly 
operations are also eliminated since the two parts are molded 
as one unit. Tests show that the nylon gears, which operate 
at 32 rpm with a maximum torque of 6.75 ounce-inches, have 
excellent wear characteristics as compared with the previous 
steel and laminated gears. Quieter operation, in addition to 
substantial cost savings, has also been obtained. 





LASTIC has found another use in the electric motor tion of inertia where frequent, rapid reversals 

field, where it now is being used to replace critical alumi- are required is well worthwhile. Preliminary 

num and bronze for blowers in Westinghouse totally-en- tests indicate that the plastic blower has bet- 
closed,fan-cooled a-c motors. The plastic blowers consist of ter resistance to abrasion. 


a polyester resin reinforced with 
glass fiber. Glass fiber reinforce- 
ment has been found to be superior 
to organic fiber reinforcement be- 
cause of increased resistance to 
chemical attack, and increased 
strength per pound. 

The plastic blower has many ad- 
vantages over the aluminum and 
bronze blowers it replaces. It is 
unaffected by the chemical agents 
that attack the metals. Hence, it 
is desirable on motors used in re- 
fineries, chemical plants, and proc- 
ess industries where corrosive at- 
mospheres may be present. 

The plastic blower is as much 
as one third lighter in weight than 
its metal counterpart. While in 
some instances this may be but a 
matter of a few ounces, the reduc- 
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Fig. 1—Three complete generator-type engine tachometers can be checked sim- 
ultaneously for calibration accuracy with this tester. The stroboscope lamp is 








N AIRCRAFT work it is necessary to check gen- 
erator - type engine tachometers periodically, 
throughout their normal operating range, to aid 

accurate synchronization of engine speeds in flight. 
Factors entering into the design of a fixed-frequency 
type stroboscopic test unit for accurately checking 
tachometer calibration over a wide range of speeds 
will be discussed in this article, with special attention 
to the design of the stroboscope flywheel. 

To meet Army and Navy Airforce procurement 
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— STROBOSCOPE TACHOMETER 


Heart of design is flywheel marking 
with associated flashing light source 


mounted behind the front panel, directly above the flywheel for optimum 
lighting efficiency. Quick acting clamps enable mounting the generator units 
with minimum time and effort. Complete unit at extreme right is for a jet 
engine, while the adjacent unit is for a reciprocating type engine 












By Alvin B. Kaufman 
Los Angeles, Calif. 


specifications, aircraft engine tachometers are al- 
lowed a maximum calibration error of 25 rpm. The 
accuracy of speed indication is controlled by the 
drag-cup mechanism in the indicator, and necessary 
corrective adjustments to this mechanism must be 
performed with the aid of a reliable testing unit. 
Currently, generators of two types are used in engine 
speed indicator units. 

Reciprocating-type aircraft engines use either a 
two-pole or four-pole generator with associated in- 
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dicator. Practically all such engines use the four- 
pole generator which is driven at one-half engine 
speed, while the indicator reads directly in engine 
rpm. In this type application the generator operating 
speed ranges from 300 to 1500 rpm. 

Two-pole generators are used with turbojet engines 
and, regardless of engine speed range, the peak gen- 
erator speed is limited to 4200 rpm by appropriate 
gearing. Indicator calibrations read from zero to 
100 per cent turbine speed. In the jet engine, the 
accuracy is particularly important, a few per cent 
error representing the difference between poor per- 
formance and burning-up of the engine. Here, accu- 
racy of indicator calibrations must be held within 
one-half of one per cent of true turbine speed. Need- 
less to say, it is highly desirable that an even higher 
degree of accuracy be attained in a test unit, espe- 
cially for checking the jet engine tachometers. The 
unit to be described adequately satisfies test require- 
ments for checking both types of tachometers accu- 
rately throughout their operating ranges. 


Tester Checks Calibration. Accuracy 


Briefly, the three-station tester, Fig. 1, comprises a 
variable-speed drive to the tachometer generator 
couplings in the mounting pads, a master tachometer 
for setting the generator speeds approximately, and 
a built-in stroboscopic flash unit and flywheel for set- 
ting the generator speeds accurately in order to check 
the engine tachometer calibrations. 

Two stroboscope types are available commercially, 
the variable flash-frequency and the fixed flash-fre- 
quency. The latter is used in the tester illustrated 
since it relies solely upon ac power line frequency for 
flash rate. In most utility systems, ac power deviates 
less than one-tenth of a cycle from the nominal fre- 
quency, which is sufficiently constant for operation 
of the test unit. If extreme accuracy is required, an 
electrically driven tuning fork can be utilized in such 
a unit to produce absolutely constant flash frequency. 
In such a case it is advisable to select a tuning fork 
frequency that will avoid the necessity of closely 
spaced divisions on the rotary member to be observed. 


Since a light flash of long duration will cause 
“smear” of the divisional markers, a flash circuit and 
lamp capable of emitting sharp pulses of light is high- 
ly desirable in a stroboscope. A standard neon lamp 
cannot be used across the power line because its light- 
output time would be excessively leng. With special 
vacuum tube circuits, high speed on-off keying can be 
accomplished, but in general, the level of flash il- 
lumination obtained is not satisfactory. The use of 
a lamp especially designed for stroboscopic service is 
most desirable. The Sylvania 631-P1 Strobotron used 
in this design has adequate light output and suitable 
mechanical dimensions. 

Typical of stroboscope flash circuits is the one 
shown in Fig. 2. The theory of operation is quite 
simple. On positive alternations of the 631-P1 plate 
power line, the 117Z6 rectifier conducts current, thus 
charging the series 4-mfd condenser. At the same 
time the voltage drop across the rectifier supplies 
negative bias to the control grid. As the positive al- 
ternation drops to zero voltage or the condenser 
charging current falls, the 631-P1 tube’s bias is re- 
moved and the still charged 4-mfd condenser dis- 
charges through the gaseous conducting path in the 
glow tube. The series resistances in the control grid 
circuits are necessary to prevent excessive current 
flow through the grids during the dynamic cycle of 
the tube’s operation. 

As the Strobotron glow tube has a cold cathode, in- 
stantaneous operation is limited only by the heating 
time delay of the 117Z6 rectifier. This rectifier may 
be replaced by a selenium type rectifier, provided a 
series resistor of adequate value is used, to limit peak 
rectifier current and to supply adequate tube bias. 
The circuit components should not be grounded be- 
cause of the direct power line input, but a safety 
ground should be attached to the apparatus frame. 

In the fixed-frequency type stroboscopic tachometer, 
the marked flywheel plays a highly important role, 
and in order to design a wheel with appropriate 
markers suitably spaced, a number of factors must 
be considered. The problem, simply stated, is: in 
order to “stop” any pattern for a given rotational 
speed, that pattern or succession of markers should 





Fig. 2—Schematic dia- 
gram of a typical strobo- 








scope flash lamp circuit. 
In this instance, a recti- 





fier tube is used to’ direct 
current impulses to the 
lamp 








Strobotron 
63I-P! 


Control grid 


Rectifier 
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appear stationary and in the same position for each 
stroboscope flash. The wheel design may be such as 
to present from one to three convenient patterns for 
establishing tachometer shaft speed, or stroboscope 
wheel speed, at predetermined levels. 

The wheel design calculations are based on the fact 
that there is a given travel or unseen movement of 
the pattern between flashes of light. The number of 
flashes per second is equal to the line frequency times 
k. The constant k is 1 where the stroboscope lamp 
flashes only once for each cycle, and 2 where the 
lamp flashes at both positive and negative peaks of 
the cycle. Assuming then.that a flash will occur 
either on both peaks of the alternating current cycle, 
or only on positive or negative peaks, the time be- 
tween flashes would be 


1 


fk 


t= (1) 
where t = time, seconds, and f = line frequency, 
cycles per second. 

Since in most locations power line frequency is 60 
cycles per second, this figure will be used for all com- 
putations in this article. The time between flashes 
then would be 1/60 or 0.01666-second, with the strobo- 
scope lamp flashing only once every cycle. Where t 
is not a convenient decimal quantity, it is better to 
use the fraction instead of the decimal in order to 
calculate marker spacing in terms of whole numbers. 

To determine the location for the marker lines, the 
angular movement of the stroboscope flywheel be- 
tween light flashes must be determined according to 
the rotational speed. The wheel speed may be ex- 
pressed in revolutions per second if desired, so as to 
work with a common time factor. Then the angular 








spacing, @ degrees, between markers for one given 
speed is 


360M nt 


= 2 
60 (2) 





= 360 n,t 


where n,, = wheel speed, rpm; and nm, = wheel speed, 


rps. 

A wheel of this design would appear to be station- 
ary under stroboscopic light at complete multiples of 
the speed, such as n,, X 17, n, X 18, etc. To design 
a wheel which will synchronize at multiples of the 
desired speed increments then @ must be calculated 
using the difference between consecutive speeds. The 
separating angle between marks on the flywheel will 
be 


@ = 360n,;t — 360n,ot (3) 


Most engraving machines or mills are designed so 
that the part to be engraved may be indexed and en- 
graved at angular positions. However, where this 
method of engraving is not available, the length of 
are or the circular center-distance between markers 
on the stroboscope wheel may be found by the 
formula 


Tre 
180 


(4) 





where S = arc length, inches; r = wheel radius, 
inches; and 6 = angle between markers, degrees. 
Actually, not the same marks are seen at each dif- 
ferent speed, but since the incremental increase is in 
even steps, for each higher speed the flash simply 
makes visible a wider spaced pair of marks. The 
angular spacing between the markers is a constant, 





















































Fig. 3—Above—lIdeal pat- 
tern for stroboscope fly- 
wheel markings to desig- 
nate speed increments of 25, 
50, and 100 rpm. Limited 


wheel diameter prevented 


using this pattern in the test 
unit shown in Fig. 1 
Engrove 144 lines 
( 90°x + wide grooves) 
Paint face white 


Fig. 4 — Right — Detailed 
drawing of the stroboscope 
wheel used in the tacho- 


\ 


Fill lines with black paint \ 


Material: 24 ST 
Aluminum alloy 
Anodize after 
engraving 





meter test unit shown in 
Fig. 1. Wheel circumference 
would not permit engraving 
the ideal pattern as shown 
in Fig. 3 since the marker | | 
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Spacing would then be too 
close 
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proportional to the speed increment. With this spac- 
ing engraved around the wheel, the marks will syn- 
chronize at any multiple of the selected increment. 

One or more sets of markers may be calculated for 
the increments of speed selected and, if possible, the 
wheel circumference should be great enough to ac- 
commodate the different sets of markers required, as 
in Fig. 3. Each Set should be engraved to different 
heights so that each group may be separately distin- 
guished under stroboscopic light. 

As an example, consider the problem .of designing 
the stroboscope flywheel for the tester shown in Fig. 
1. It was desirable in this instance to check the ac- 
curacy of aircraft engine tachometers at every 25, 50, 
and 100-rpm division throughout the operating range. 


Determining Marker Characteristics 


To establish a series of markers for the 100-rpm 
increments speeds of 1700, 1800, and 1900 rpm were 
used in the calculations, resulting in ten-degree spac- 
ing for this set of markers (Equation 3). To locate 
markers for the intermediate 50-rpm increments, 
speeds of 1750, 1800, and 1850 rpm were used in the 
calculations, resulting in five-degree spacing. By sim- 
ilar procedure, two and one-half degree spacing was 
established for the 25-rpm divisions. 

At this point it should be noted that the 50-rpm 
markers will synchronize at every multiple of 50 rpm 
throughout the speed range. Also, where these mark- 
ers are used in combination with other markers rep- 
resenting some multiple of 50 rpm, both sets of mark- 
ers will synchronize at certain speeds. For example, 
on the wheel with 50 and 100-rpm markers, at every 
100 rpm both sets of markers will synchronize, mak- 
ing visible two sets of markers, identified of course 
by their difference in height. 

The same situation exists for the 25-rpm markers. 
At speeds of 1725 rpm, 1775 rpm, etc., where neither 
the 50 nor 100-rpm increments are whole submultiples, 
only the 25-rpm markers will appear stationary under 


the stroboscope light. At the 50 and 100-rpm speed 
increments, the 25-rpm markers will also appear sta- 
tionary. Thus for the three-speed wheel, three dif- 
ferent marker-patterns will be visible: One set of 
markers at the 25-rpm intermediate speeds, two sets 
at the 50-rpm intermediate speeds, and all three sets 
at the 100-rpm speeds. 

Previous calculations have indicated that, in this 
instance, the different groups of markers require 
angular spacings of two and one-half, five, and ten 
degrees. However, because of the comparatively small 
circumference of the stroboscope wheel, the patterns 
could not be engraved separately as in Fig. 3, which 
requires that adjacent lines be only one and one-quar- 
ter degrees apart. 

In the actual engraving pattern, Fig. 4, the longest 
and shortest markers are each spaced 10 degrees 
apart, while the intermediate markers are spaced 5 
degrees. However, an optical phenomenon makes it 
possible to use this marking system even for the mul- 
tiples of 25 rpm. 

Perhaps the clearest understanding of this phe- 
nomenon may be secured by examining the shortest 
(50 rpm), and the highest (100 rpm) markers: The 
short markers are spaced midway between the high 
markers therefore, at multiples of 50 rpm both mark- 
ers, being spaced five degrees apart, will appear to 
be stationary. However, as the observed pattern con- 
sists of one marker replacing the other, the top sec- 
tion of the long marker will not be as clearly visible 
because it is not in the same location for each flash 
whereas the short marker or the lower segment of 
the long marker is. 

A similar phenomenon occurs with the 25-rpm 
markers, except that the short marker does not com- 
plete the intermediate marker. Since this partial 
void caused by the short marker occurs only every 
fourth flash, the optical pattern is satisfactory. As 
shown in Fig. 1, a legend plate attached to the panel 
of the stroboscopic test unit avoids inadvertent mis- 
interpretation of patterns. 





Deicing System Has Fast Cycle 


T HE NAVY’S AD-Skyraider, a carrier-based at- 

tack bomber, sports an improved pneumatic de- 
icing system. More efficient in breaking ice forma- 
tions and capable of withstanding high speeds with- 
out lifting from wing surfaces, the new deicer exerts 
greater strain between ice and rubber to produce 
faster ice-breaking action. 

Developed by the B. F. Goodrich Co., the deicer 
employs smaller air tubes, greater air pressure, and 
a faster inflation-deflation cycle than previous units. 
Expanding tubes are reduced to 114 inches diameter, 
and air pressure is increased from 7 to 15 psi. Use 
of a solenoid manifold system provides alternate pres- 
sure and vacuum for more rapid inflation and defla- 
tion. 

These changes in the pneumatic deicing system 
were found to be most practical in providing ade- 
quate protection against “mush” ice, which may flex 
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and fail to break away in the operation of slower 
mechanical deicing systems. 
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Beam Deflection 


MACHINE DESIGN 


By W. L. Tryon* 
Schenectady, N. Y. 


ALCULATING deflections of beams can be a 
tedious procedure, particularly if deflection 
plots are required for entire lengths or if more 

than one load is applied as in Fig. 1. Charts present- 
ed in this data sheet give deflection data rapidly for 
most of the common beam cases. These solutions in- 
clude many that are needed in dealing with shafts of 
rotating machines, bars or elements subjected to cen- 
trifugal force and, in general, structural parts re- 
quiring critical analysis of deflection. 

Standard equations for deflection are the bases of 
the accompanying charts. These fundamental equa- 
tions are shown in TABLE 1 with sketches of the beam 
cases and references to the numbered solution charts 
which appear on succeeding pages. In these equa- 
tions, y = deflection in the vertical direction, inches; 
W = total load, pounds; H = modulus of elasticity, 
psi;.and J = moment of inertia, inches*. The point 
at which deflection is required along the length of 
the beam is commonly noted as x or x’ (inches) for 
all cases. Other symbols are defined in the classify- 
ing sketches of TABLE 1. 

Certain limiting conditions apply to these equations 
as well as to the charts. The beam must be of homo- 
geneous composition and of uniform moment of 
inertia over its length. The proportional limit of the 
beam material must not be exceeded. The “applied 
load and the reactions are assumed to remain per- 
pendicular to the axis of the beam. Additionally, the 
length of the beam must be significantly greater than 
the depth. For example, with a rectangular section, 
these equations err by more than 5 per cent if the 
beam length is less than 8 times the beam width. If 
length to depth ratio is even lower, deflection due to 
shear must be considered as well as that caused by 
bending. 

The graphical solutions given by the charts are two- 
step procedures. Figs. 2 to 8 give a calculation fac- 
tor, K (or K’), which applies for all cases in the ex- 
pression: 

18 


=K 
. EI 





The calculation factor K is dependent upon the con- 
ditions of loading, the point at which deflection is to 
be calculated (x), and the concentrated or total dis- 
tributed load (W). 


* Formerly supervisor of drafting, small and medium motor division, 
General Electric Co., Schenectady, N. Y., now retired. 
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After K has been determined from Figs. 2 to 8, y 
can be quickly determined for steel beams from the 
nomogram of Fig. 9. For this nomogram, modulus of 
elasticity, Z, has been assumed equal to 28,000,000 psi 
for reasons explained later. This chart also includes fa- 
cility for dealing with round beams or shafts direct- 
ly in terms of shaft diameter. 

In summary, procedure for using the charts is: 


1. Determine applicable chart from TABLE 1 
2. Find calculation factor K (or K’) from Figs. 2 to 8 
3. Find deflection y from Fig. 9. 


EXAMPLE: The rotor of a motor weighs 7800 lb; 
its commutator weighs 800 lb. Distance between bear- 
ings is 80 inches, centerline of the principal weight is 
35 inches from one bearing, and the commutator is 
20 inches from the other bearing center. The shaft 


Fig. 1—Example of a motor shaft subjected to a com- 

pound load. General conditions shown at (a) can be 

broken down into three component problems: (6) ef- 

fect of rotor weight, (c) effect of commutator, and 
(d) effect of distributed weight of shaft 
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Table 1—Fundamental Beam Equa 
Beam Deflection Equation Fig. No. 
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weighs 1700 lb, and its moment of inertia is 490 
Determine the deflection at the centerline of 
This problem, diagramed in Fig. 1, actual- 


inches‘. 
the rotor. 
ly consists of three separate cases. 


According to TABLE 1, Fig. 2a is applicable for the 
concentrated loads of the rotor and commutator, Fig. 
2b, for the distributed weight of the shaft. 
concentrated loads, assignment of the dimensions 2 
and a with respect to one bearing or the other is 
guided by the notation x>1—- on Fig. 2a. Dimension 
a is referred to the same bearing as x. After these 
symbols have been properly applied, the ratios «/I 
and a/I are determined for each problem, as noted in 


Fig. 1. 
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Values of K and K’ (the prime denoting only a dif- 
ferent scale) are then easily found on Fig. 2 by ad- 
herence to the sequence shown in the keys. 


For the 


rotor, enter the grid at x/l = 0.56, descend vertically 


For the 


K’ = 22. 


to the curve (interpolated) of a/l = 0.56, proceed 
horizontally to the diagonal (interpolated) of W = 
7800, and descend vertically to K = 158. For the com- 
mutator, a similar procedure with x/1 = 0.44, a/l = 
0.75, and W = 800 yields K = 11. For the distrib- 
uted weight of the shaft, the same procedure is fol- 
lowed except that Curve A is used instead of the 
curves of a/l and scale K’ instead of K. Hence with 
a/l = 0.44, Curve A, and W = 1700, the solution is 
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° Beam Deflection Equation Fig. No. 
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The total of the calculation factors determined at 
the center line of the rotor is 158 + 11 + 22 = 191. 
Then, in Fig. 9, the value of K = 191 andl = 80 
inches are joined by a straight line. From the inter- 
section of this line with the centerline of the nomo- 
gram, a line is projected through J] = 490 inches‘, the 
known moment of inertia. Extending this line to the 
deflection scale gives y = 0.0071-inch. 

The nomogram of Fig. 9 can be used for steel shafts 
having slightly reduced diameters at the bearings 
with reasonably accurate results. It was for this 
reason that the conservative value of 28,000,000 psi 
was selected for EZ. Simply reducing the chart value 
of y by 10 per cent will give a result corresponding 
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to EF = 30 to 31,000,000 psi. : 

It should be recognized that Fig. 9 is valid only for 
steel. For other materials, with different moduli of 
elasticity, deflection must be calculated from the equa- 
tion, y = KI°/EI. 

In the preceding example, deflection for a com- 
pound load was determined from the sum of a num- 
ber of calculation factors. With some cases, K values 
are not additive. For example, if a cantilever such 
as shown in Fig. 5 is subjected to a number of loads, 
the effective length dimension 7 is different for each 
load. Hence deflection for each load must be deter- 
mined from y = KI8/EI or Fig. 9. Values of y then 
can be added. 
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Practical Dimensioning 


By E. C. Helmke 
Gisholt Machine Co. 
Madison, Wis. 


IMENSIONING a drawing is at 

best an odious task. It requires 
intense attention to detail and always 
comes just after considerable time 
has been spent making a beautifully 
neat drawing of the part. Still, with- 
out dimensions a drawing is useless 
for most practical purposes. Since 
poor dimensioning practice can add 
tremendously to the cost of the prod- 
uct it seems worthwhile to point out 
what poor dimensioning is. 

A large part of good dimensioning 
practice consists of avoiding the ac- 
cumulation of tolerances. Other fac- 
tors that make a difference between 
good and bad practice are the place- 
ment of dimensions, the selection of 
dimensions to insure certain shop 
procedure, and appreciation of the 
terms clearance, tolerance and limits. 


There are cases of absolutely ab- 
surd limits on drawings just because 
the draftsman or the young engineer 
had no conception of the meaning 
or the use of limits. It is essential 
that the young engineer be impressed 
with the fact that limits must be as 
broad as possible, and that four or 
more decimal places on a dimension 
are to be used sparingly and treated 
with respect when they do appear. 
He should have sufficient work with 
the limit tables so that he becomes 
thoroughly familiar with their use 
and does not guess at limits until 
he has piled up sufficient experience 
to make his guesses intelligent. 

Accumulation of tolerances is of 
course the major fault with much 
dimensioning practice. This fact is 
so obvious it is usually assumed that 


the draftsman will carefully avoid 
accumulated tolerances. However, be- 
cause it is so obvious a fault, it is 
one that is most frequently overlooked 
and results in more waste of mate- 
rial and time than all other dimen- 
sioning errors. 

Shown in Fig. la are some com- 
mon dimensioning errors. This is a 
stock block or support for a small air 
cylinder, and most of the machining 
is for appearance only. The angle 
at the lower end of the block is for 
clearance, and the slot in the upper 
half of the block supports the pivot 
point or clevis of the air cylinder. 
Since the parts are used in rather 
small quantities not much money can 
be spent for tooling. 

With the method used for dimen- 
sioning the horizontal spacing of the 
bolt holes, a total variation of ;:-in. 
could result, completely taking up 
the clearance that was allowed by 
drilling the holes z-in. over size. 
When this practice is applied to both 
rows of holes where the total devia- 
tion might occur in opposite direc- 
tions, it can readily be seen that the 
bolt holes may not mate with the 
previously drilled and tapped holes 
in the bed. Then, too, the method 


Fig. 1—Common dimensioning errors in (a), which permit tolerance accumulation and add to the cost, have been corrected in (6) 
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used for dimensioning the depth of 
the counterbore for the bolt heads 
makes it necessary for the machinist 
to subtract dimensions which intro- 
duces a possible source of human 
error. 

Also, the bottom of the %-in. wide 
slot is shown as a 30-deg angle which 
means that for machining of this 
angle, a complicated angular setup 
is required on the milling machine. 
The bottom of this slot, however, 
serves for clearance only, and could 
just as well have been dimensioned 
with a radius. Drawn in this manner, 
the block could have been held in a 
horizontal position in the milling ma- 
chine vise. 

With the clearance angle at the 


bottom of the block dimensioned as 
shown in Fig. la, the machinist must 
either calculate this angle or else 
arrive at the correct setting by cut 
and try. 

In Fig. 1b these errors have been 
corrected, and the tolerance of the 
horizontal bolt hole spacing has been 
reduced from +-in. in Fig. 1a to 
+¢z-in. In addition to showing a ra- 
dius at the bottom of the slot, Fig. 
1b shows how the position of the slot 
has been positively located. Also, an 
angle is specified for the clearance 
cut. As a result of these dimension- 
ing changes, a better part can be 
produced at a lower cost. 

There is one other change which 
could have been made in the design 
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of this block to reduce its cost. Since 
this is merely a stock or support 
block, it is not essential that the 
block be exactly 1 in. thick and exact- 
ly 4 in. wide. The block would per- 
form its function just as well if it 
were only %-in. thick and 3%-in. 
wide. Then, the block could have 
been made from 1-in. by 4-in. steel 
instead of having to be made from 
1%-in. by 4%-in. steel. 

Frequently the equipment on hand 
determines how a part is to be dimen- 
sioned. A rack which was used in 
large quantities during the war on a 
special machine needed to be 107 in. 
long. However, since the only rack 
cutter available had a short table, 
it was necessary to make the racks 
in short lengths and to use them in 
multiple. Although this could be done, 
a dowel collar had to be provided for 
locating each section of rack secure- 
ly and accurately. As a consequence, 
the bolt spacing dimensions were 
given as dimensions with no toler- 
ances. Actually these figures were 
drill-jig dimensions. If it had been 
possible to make this rack in one 
piece, rather liberal limits could have 
been given for the bolt-hole spacing 
dimensions, since then only one locat- 
ing dowel collar would have been re- 
quired, and the problem of finish fit- 
ting the ends of the racks so as to 
get the correct tooth spacing would 
not have existed. 

A common and dangerous dimen- 
sioning error is the “chain’’ dimension- 
ing of bolt-hole locations for a series 
of bolt holes on the same centerline. 
The case shown in Fig. 2a is, of 
course, an extreme example, but it 


Fig. 2 — Left — Dangerous practice of 
“chain” dimensioning in (a) leads to 
excessive tolerance accumulation and shop 
errors. Better method is shown in (6) 


Fig. 3—Below—This method of dimen- 
sioning assures accurate location of bolt 
holes symmetrical about a center line 
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Fig. 4—Above—Angular method of bolt hole location shown in (a) is best superseded 
by co-ordinate or offset method in (b) 


Fig. 5—Below—Good practice (a) contrasted with poor practice (6) emphasizes the 
importance of careful base line selection 
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actually did occur in the drawings 
of a press manufacturer. The danger 
of the accumulation of tolerances here 
is obvious. A workman laying out 
the holes in this part would, of course, 
first scribe the two horizontal center- 
lines. Then after establishing the first 
hole at }4-in. from the left-hand end, 
he would set his dividers for 2% in. 
and step off the other spaces to lo- 
cate the remaining holes on the upper 
centerline. If he missed the divider 
setting by only 0.005-in., the total 
cumulative error by the time the last 
hole was reached would amount to 
0.145-in. (29 holes). 

The method of dimensioning shown 
on Fig. 2b shows all bolt hole spac- 
ing dimensions given from the left- 
hand end of the part. No tolerances 
can accumulate and _ replacement 
parts can be made at any time. 

Another example of good dimen- 
sioning practice is shown in Fig. 3. 
On this part it was essential that 
the tapped holes be accurately located 
from the vertical centerline of the 
shaft. 

The dimensioning of bolt-hole lo- 
cations when bolt holes appear in a 
circular pattern can be done in sev- 


174 


eral ways. The older method consist- 
ed of giving the diameter of the bolt 
circle, and then giving the angular 
spacing between bolt holes as shown 
in Fig. 4a. This method is simple and 
rapid for the draftsman, but it pre- 
sents problems to the shop man who 
must make angular measurements 


and accurately transfer them to the — 


workpiece. These difficulties are 
Overcome by the co-ordinate or off- 
set method illustrated in Fig. 4b. 
Here all bolt hole locations are given 
in two dimensions, one from the ver- 
tical centerline and the other from 
the horizontal centerline of the part. 
Consequently the bolt holes are easy 
to locate accurately, especially if a 
jig borer is available. 

Another dimensioning “must” that 
is frequently overlooked is the proper 
choice of a base line or lines from 
which various dimensions are given. 
Fig. 5a is a good example of well- 
chosen base lines. In spite of rather 
broad tolerances, the actual location 
of critical surfaces and holes are held 
to reasonably close limits. 

In Fig. 5b this latch has been re- 
dimensioned to typify a poor practice. 
Several of the dimensions have been 
taken from other base points although 
the original drawing limits have been 
retained. It is obvious that a part 
made from the drawing in Fig. 5b 
would not be nearly as accurate as 
one made from Fig. 5a. At first 
glance this example appears exagger- 
ated. However, the tracing vaults of 
industry contain thousands of draw- 
ings with this same failing of multi- 
ple reference lines. 

These are some of the simple prin- 
ciples of practical dimensioning that 
are well known but frequently over- 
looked. In summary, avoid tolerance 
accumulation, place dimensions in ref- 
erence to the best base line, and di- 
mension to insure certain manufac- 
turing procedures. 

From a paper of the same title pre- 
sented at the Annual Meeting of the 
ASEE in East Lansing, Mich., June 
25-29, 1951. Annotated booklet of 
drawings used in the paper may be 
obtained from Gisholt Machine Co., 
Dept. MB, 1245 E. Washington Ave., 
Madison 10, Wis.; no charge for single 
copies, nominal charge for multiple 
copies. 


Inelastic Properties of Metals 


By W. P. Welch and B. Cametti 


Westinghouse Electric Corp. 
East Pittsburgh, Pa. 


| ago hysteresis is now the 
well-accepted term describing in- 
elastic effects at stresses below the 
conventional elastic limit. In the de- 
sign of torque-weighing devices, an 
important practical problem is the 


selection of a shaft material having 
low hysteresis and creep. 

Although hysteresis is a primary 
cause of error, creep at the ambient 
temperature may be sufficiently large 

(Continued on Page 236) 
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NEW PARTS 








MINIATURE RELAY 1 
... for acceleration and vibration conditions 
North Electric Mfg. Co., 3400 Market St., Galion, O. 


This relay is claimed to be 
the smallest of all subminia- 
ture relays with comparable 
power. 





Designation: PHG. 

Size: % x % x %-in.; header, 0.600-in. OD; two 4- 
40 thread mounting bolts. 

Serviee: Operates normally under 50g acceleration, 
0.06-in. vibration at 60 cycles per sec; 25 gm con- 

‘ tact pressure; various electrical characteristics avail- 
able. 

Design: Double-pole, double-throw; balanced-armature 
relay is sealed in drawn aluminum can; hermetically 
sealed with dry-air fill, or vacuum-pumped and pres- 
sure-filled with dry nitrogen; 8 terminals. 


For more data circle MD 1, Page 191 


ZINC-ALLOY RIVETS 3 
. . - die-cast to close tolerances 


Gries Reproducer Corp., 780 E. 133rd St., New York 
54, N. Y. 


Low in cost, these tubular rivets are well-suited to 
low-stress applications. 

Size: yy to &-in. diam; lengths to y¥-in. 

Service: Riveting, with tensile strength of 45,000 psi; 
rustproof and corrosion-resistant; close tolerances; 
high uniformity; machine or hand application. 

Design: Tubular or semitubular; oval or flat counter- 
sunk heads; specials include very small sizes, orna- 
mented head designs, and extra large head diam- 
eters; die-cast from zinc alloy; plain, bright or vari- 
ous commercial finishes. 


For more data circle MD 3, Page 191 











FILTER-DRAIN 2 


... removes liquids and solids from air lines 
C. A. Norgren Co., Englewood, Colo. 


For use where manual draining 
is not practical, these units op- 
erate even when flow of air is 
cut off. 





Size: For 4%, % and %-in. pipe. ' 

Service: Automatic filtering, removal of solids and 
liquids, and drainage of collected liquids from com- 
pressed air lines; operates under constant or fluctu- 
ating pressure and flow; low pressure drop; 0 to 35 
cfm flow at 0 to 150 psi pressures, 40 to 120 F 
temperatures. 

Design: In-line threaded pipe connections; filter is 
placed in line before drain chamber, preventing 
sludge or solid particles from clogging the drain or 
causing drain float to stick. 








For more data circle MD 2, Page 191 


MECHANICAL SEAL 4 
... for high shaft speeds or vibration 


Crane Packing Co., 1800 Cuyler Ave., Chicago 13, Iil. 


Retainer does not con- 
tact the shaft, and seal- 
ing unit does not re- 
volve with the shaft, so 
that high speeds and vi- 
bration conditions can 
be accommodated eas- 


ily. 


Designation: 114A. 

Size: For shaft sizes of % through %-in. 

Service: Shaft sealing at speeds of 6000 rpm and over, 
vibration conditions can be accommodated; pres- 
sures to 50 psi; temperature to 212 F; rubber flex- 
ing member encloses and protects spring from cor- 
rosive liquids. 

Design: Synthetic rubber flexing and sealing mem- 
bers are held stationary by metal retainer, eliminat- 
ing stress on the flexible bellows. 





For more data circle MD 4, Page 191 
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PIN FASTENERS 
. . - of flexible coiled strip steel 
C.E.M. Co., 24 School St., Danielson, Conn. 


NEE cE, ° 

















Properties of this coiled-spring, spiral cross-section 
pin can be changed by varying strip thickness, 
tightness of coils, and number of coils in the spiral. 


Designation: Spirol. 

Size: Heavy-duty and medium duty—*%-in. length 
by yy and ¢y-in. diam— and %-in. lengths by x, 
dc, to, ox, % and ¥-in. diam—%, % and 1-in. lengths 
by same diam plus ¥, s&> and %4-in. diam—1% and 
1% in. lengths by & through %-in. diam—1% and 
2 in. lengths by sy through \% in. diam—2%4 and 
2% in. lengths by \-in. diam; light-duty—same, ex- 
cept + and ,;-in. diam not available. 

Service: Heavy-duty for applications requiring shear 
strength up to 25% higher than solid pin of same 
diam; medium-duty for shear strength approximate- 
ly 20% lower; light-duty for noncritical applica- 
tions or fastening unlike materials; spring action 
locks pin in position throughout length; resist shock 
and vibration; can be removed or reassembled. 

Design: Strip steel rolled to spiral coil, then heat- 
treated; stainless steel, brass, aluminum or other flex- 
ible materials available; one or both ends chamfered; 
will fit taper pin hole. 


For more data circle MD 5, Page 191 








SEALING WASHER 7 


. . - flows into space around bolts 


Presstite Engineering Co., 39th & Chouteau Aves., 
St. Louis 10, Mo. 


Effecting a tight seal 
between bolt and hole 
rim, "this sealer requires 
only a minimum of bolt 
pressure to make it flow 
into voids and openings. 





Size: Thickness, ys or %-in.; 


ID* oD ID* oD 
(in.) (in.) (in.) (in,) 
ts tt 
"5 % % 
4 : Ys % 


‘4 
*Specifies bolt size. 


Service: Sealing around bolts, screws, fasteners, and 
clips; adheres strongly to fraying surfaces; elimi- 
nates squeaks and rattles. 

Design: Round semisolid washers made of different 
compounds; No. 169 for air, dirt, water and water- 
vapor; No. 155 is nonstaining and resistant to tem- 
peratures up to 375 F; No. 590.5 resists gasoline, oil 
and grease, and adheres to metal, plastics and other 
hard surfaces; light tissue-paper face prevents wash- 
er from sticking until pressure causes compound to 
flow through paper. 


For more data circle MD 7, Page 191 








LIMIT SWITCH 6 
. . . operates from rotating drive-shaft 
General Electric Co., Control Dept., Schenectady 5, N.Y. 


Switch action is co-or- 
dinated with number of 
revolutions of a revers- 
ing shaft. 





Size: 4% in. long plus 1% in. shaft extension; 444 
in. high; 234 in. deep; %-in. diam shaft; %-in. pipe 
tap conduit. 

Service: Controlling reversing and travel-limit opera- 
tions; contact units operate between minimum of 4 
turns and maximum of 110 turns of shaft, adjust- 
able; 5 turns overtravel in either direction; unlim- 
ited overtravel without damaging switch; maximum 
“make” current, 50 amp, a-c or d-c; recommended 
interrupting eapacity (d-c inductive circuit), 0.0- 
amp at 115 v, 0.25-amp at 230 v, 0.14-amp at 550 v; 
same (a-c circuits), 25 amp at 110-220 v, 7.5 amp 
at 440-550 v. 


Design: Two size 2 Switchettes, each having one nor- 
mally-open and one normally-closed circuit, are op- 
erated independently by two single-point cams; cams 
can be angularly adjusted with respect to each 
other; cam assembly is rotated through worm and 
gear reduction by shaft extending outside of zinc 
die-cast case; watertight and explosionproof cast- 
iron cases available; foot bracket available. 


For more data circle MD 6, Page 191 





SERVO AMPLIFIERS 8 
. .- hermetically sealed and oil-filled 


Servomechanisms Inc., Post and Stewart Aves., West- 
bury L. 1., N. Y. 


New packaging design pro- 
vides for greater heat dissi- 
pation and elimination of hot 
spots, longer tube life, great- 
er resistance to vibration and 
shock, and saving in space. 





Designation: SA104H, SA112H. 

Size: SA104H, 3% in. long, 2% in. wide, 44% in. high, 
weight, 2% Ib; SA112H, 3 in. long, 2% in. wide, 4% 
in. high, weight, 1% Ib. 

Service: For controlling 400-cycle, 2-phase servo mo- 
tors; SA104H supplies 9 w at 115 v for high-per- 
formance servo loops and incorporates a derivative 
control network; SA112H supplies 3 w at 30 v to 
analog-computer servo loops, and is designed for ve- 
locity damping furnished by a tachometer generator; 
ambient temperatures, —65 to +175 F; altitude, 60,- 
000 ft; meet requirements of USAF Spec. AN-E-19; 
SA104H has approximately linear speed-torque char- 
acteristics with typical motor, ranging from 2.0 oz- 
in. at 0 rpm to 0 oz-in. at 5300 rpm; SA112H char- 
acteristics are linear, ranging from 0.3 oz-in. at 0 
rpm to 0 oz-in. at 6600 rpm; replaceable. 

Design: Amplifiers are hermetically sealed and in oil- 
filled cases; power supplies can be furnished; mating 
receptacle or connector furnished; installed with four 
AN size 2 fasteners. 


For more data circle MD 8, Page 191 
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JOHNSON BRONZE 


SLEEVE BEARING 
DATA 


















POWDER METALLURGY 
for Bearings and Parts 


Powder Metallurgy is not a new 
manufacturing process . . . but its 
wide-spread adoption by industry 
is of comparatively recent origin. 
Bearings and parts, when produced 
by this method, are molded under 
pressure to required shape and size. 
This eliminates expensive machin- 
ing operations and when quantities 
of a size are used the cost is sur- 
prisingly low. The original formula 
of the bronze powder consisted of 
approximately 88!4 copper, 10 tin 
and 114 graphite. In 1936, Johnson 
Bronze introduced LEDALOYL... 
a powder metallurgical product that 
combined copper, tin, graphite and 
LEAD in the form of a PRE-AL- 
LOYED bearing bronze. The intro- 
duction of lead as an integral part 


of the bronze powder provided addi- 
tional bearing qualities not possible 
otherwise. 

Manufacturers of many types of 
equipment gain many extra advan- 
tages through the use of Johnson 
LEDALOYL. One valuable fea- 
ture is the self-lubricating action. 
Myriads of tiny, evenly spaced pores 
serve as miniature oil wells. When 
the bearing is in use the oil is 
metered to the shaft . . . when at 
rest, the oil is absorbed by these 
pores. This provides adequate lu- 
brication at all times... preventing 
wear and in most cases eliminating 
the expense and bulk of other lu- 
brication aids. Service records show 
long, troublefree operation on many 
types of installations. 











Sizing punch for use with arbor or power 
press. The diameter of the sizing stem 
should be .0003"' larger than the finished 
inside diameter of the bearing. When in- 
stalling LEDALOYL bearings in blind 
holes use similar punch with sizing stem 
equal in length to the bearing. 


fe 


























LEDALOYL Bearings, correctly de- 
Signed and properly installed, will usually 
outlast the motive unit in which they are 
used. We cannot place too much emphasis 
on installation. Absolute alignment is nec- 
essary in order to gain a low operating tem- 
perature, a short running-in period and a 
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conservation of lubricant. The usual method 
of installing LEDALOYL is illustrated 
above. If your application is not covered 
in this way, we ask that you consult with 
our engineers. A method suitable to your 
application will be worked out. If your 
bearings are subject to excessive tempera- 
ture during installation—such as in die 
cast applications—it is.usually advisable 
to withhold impregnating the bearing until 
after assembly. 
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Typical Burnishing Tool 


Harden, Grind and Lap, or Polish 
with Crocus Cloth High Speed Steel— 
Rockwell C-60-62. 


Economy 


The economy of using LEDALOYL is best 
illustrated in producing parts other than 
cylindrical in shape. Flat surfaces—flanges, 
offsets, etc. are easily provided for in the 
dies and no additional machining is neces- 
sary. Johnson engineers are always avail- 
able to discuss the advisability of using 
LEDALOYL ... or any other type of 
sleeve bearing in your product. Your in- 
quiry carries no obligation. 
a 


This bearing data sheet is but one of a series. 
You can get the complete set by writing to— 





— 


SLEEVE BEARING HEADQUARTERS 
525 S. MILL ST. + NEW CASTLE, PENNA. 
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NEW PARTS 


PACKING GLANDS 9 
. . . of stainless-steel construction 
Conax Corp., 4515 Main St., Buffalo 21, N. Y. 








Two of the three models available may be used as 
small stuffing boxes for moving parts, or as static 
seals for small tubes. 


Designation: PG-2, -3, -4. 

Size: For rods or tubes with \% to 4#-in. OD (\%- 
in. IPS); to %-in. OD available in near future; gland 
ID bored to specifications. 

Service: PG-2 and PG-4 as stuffing boxes or static 
seals; PG-3 as static seal (pressure or vacuum) at 
temperatures exceeding 1400 F. 

Design: Type 303 stainless-steel body; PG-2 and -4 
have asbestos-graphite packing; PG-3 has powdered 
talc; plastic or other packing material may be used 
in place of material furnished. 
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RELIEF VALVE 11 
... for low-pressure pneumatic applications 
Andrews-Alderfer Co., 1090 Home Ave., Bedford, O. 


Pressure of gas or vapor is con- 
trolled by presetting this valve 
in a 3-psi range. 





Designation: Andal C-13. 

Size: Length, ly, in., specials available; diam, %- 
in.; 4, %-in. or special pipe thread. 

Service: Controlling pressure of gases or vapors in 
range from 7 to 10 psi; relief pressure preset with 
adjusting screw; recommended for rigid containers; 
withstands effects of weather: meets government 
salt-spray test requirements. . 

Design: Brass, steel, stainless steel or special-material 
body with adjusting screw; special pipe threads, or 
gasket and nut mounting available. 
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SMALL RELAY 10 
.. . sensitive to low-power actuating current 


C. P. Clare & Co., 4719 W. Sunnyside Ave., Chicago 
30, 7. 


High sensitivity results from 
a close-coupled magnetic 
circuit and efficient coil de- 
sign. 





Designation: Type N. 

Size: 1% in. long, 1% in. wide, 1% in. high with 10 
contact springs. 

Service: Relay operation on less than 50 milliwatt 
with 10,000-ohm coil, one single-pole double-throw 
contact and a standard adjustment; operates on 0.7- 
watt with 450-ohm coil and one 4-pole double-throw 
set of contacts; sensitivity maintained under vibra- 
tion and high ambient-temperature conditions; con- 
tact pressure, 30 gm minimum. 

Design: Up to 10 contact springs can be assembled; 
relays with not more than 14 terminals (both coil 
and contact springs) can be hermetically sealed in 
small-size enclosure; contact gap, 0.015-in. minimum. 
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LEAD-CLAD METALS 12 
. -. combine acid resistance and strength 
aa Mills Inc., 23-15 Borden Ave., Long Island City, 


A nonporous, chemically bonded lead cladding is ap- 
plied to steel or copper, so that acid resistance of 
lead is combined with strength of steel or good elec- 
trical conductivity of copper. 


Designation: Ferrolum, Cupralum. 

Form: Ferrolum (lead-clad steel) as plates, heads, 
rods, bars, strips, angles, channels; Cupralum (lead- 
clad copper) as tubing, pipe, rods, bars, strips. 

Size: Lead thickness—-;:, \, ts, 4, 3% or 44-in.; Cu- 
pralum tubing in % or %, 1 or 1%, 1% or 1%, 1% 
or 15g, or 2 or 2% in. OD. 

Service: Resists sulphuric acid (85% concentration at 
428 F) and other acids; temperatures to 500 F; 
pressures to 200 psi; withstands full vacuum; with- 
stands frequent temperature cycles and vibration; 
good heat-transfer qualities. 

Properties: Carbon steel or soft-annealed deoxidized 
copper tubing is chemically bonded without tin to 
chemical or acid lead in accordance with ASTM 
designation B29-43; lead structure is dense, free 
of pinholes, porosity or laminations. 
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ADVERTISEMENT 


TOTALLY ENCLOSED MOTOR 


COOLED BY AXIAL AIR FLOW 
In the type EMD Forced Draft 
Blowers built by L. J. Wing Manu- 
facturing Company, Linden, New 
Jersey, a highly efficient means for 
cooling the driving motor is provided. 
Since these Wing blowers are so ex- 
tensively used by leading manufac- 
turers of equipment designed for 
combustion applications, totally-en- 
closed dust-tight motors are re- 
quired. Axial flow fan wheels 





mounted directly on the motor 
shafts provide air-over4notor cooling. 








Typical installation of an L. J. Wing blower on a 
Foster Wheeler unit. (Bottom) Cutaway view of 
blower shows totally-enclosed motor and the axial 
flow airfoil fan wheel for air-over-motor cooling. 


The motor used is a 5hp, 60 cycle, 
3 phase, 220/440 volt, 1740 rpm unit 
of the squirrel-cage type, designed 
by Star-Kimble, which has been sup- 
plying motors to L. J. Wing for over 
25 years. Prelubricated bearings and 
extra, insulation—standard features 
of Star-Kimble squirrel-cage motors 
—are of special importance in long 
motor life with little maintenance 
attention in hot, dusty locations. 
Another advantage, resulting from 
recent redesign of Star - Kimble 
squirrel-cage motors, is elimination 
of crevices that catch dust and dirt. 
Information on sizes and types of 
these motors is contained in Bulle- 
tin B-201, available on request from 
Star-Kimble Division of Miehle 
Printing Press and Manufacturing 
Company, 201 Bloomfield Avenue, 
Bloomfield, New Jersey. 
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YOU GET THESE 5 ADVANTAGES 





when you use Star-Kimble Squirrel-Cage Motors 


Sturdy construction. Frames through NEMA 364 are of 
@:: cast construction, with more internal ribs than are 

used in conventional design, giving added strength and 

better heat dissipation. Larger frames are made of steel. 


Simplified maintenance. Double-width cartridge bearings 
are prelubricated—need no attention for many years. 


Versatility of mounting. Standard NEMA horizontal, D 
Flange, C Face, P Ring. Motors through frame 320 can 
be made dripproof in any mounting position—simply by 
rotating end shields. 

Extra insulation. Safety factor is provided for possible 
rises above rated temperature—motor life is lengthened, 
maintenance reduced. 


Simplified design. Lines are smooth, with no dust- and 
@ jive astching crevices. Fewer basic parts—greater inter- 
changeability. Basic parts stocked for immediate shipment. 


Star-Kimble Squirrel-Cage Motors are available in NEMA frames 
203-505, and in NEMA Designs “B”, “C” and “D.” Also in 
larger sizes. Write for Bulletin B-201. 


*Demanded by industry for 
tough start-and-stop jobs 








MOTOR DIVISION OF 
IEHLE PRINTING PRESS AND MFG. CO. 


201 Bloomfield Avenue 


-KIMBLE 


Bloomfield, New Jersey 
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MINIATURE THERMAL RELAY 13 


. .» hermetically sealed in glass 
Thomas A. Edison Inc., West Orange, N. J. 


Particularly adapted to air- 
borne equipment, this relay 
is designed to economize on 
space and weight. 





Designation: 207. 

Size: %-in. diam, 2% in. seated height; weight, 14-oz. 

Service: Time-delay relay operation, with delay pe- 
riods from 5 to 120 sec; contacts rated 2.5 amp at 
125 a-c, 1.0 amp at 125 v d-c; compensated for am- 
bient temperatures from —60 to +85 C; heater volt- 
ages (standard), 6.3, 27.5 or 115 v a-c or d-c. 

Design: Thermal type; hermetically sealed in T-5% 
glass envelope; miniature button 7-pin base. 
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TERMINAL BOARDS 15 
. » - according to government specification 
Auburn Button Works, Auburn, N. Y. 


> 


Size: Feed-through type—6%, 7%, 8% in. long with 
8, 10 and 12 feed-through terminals respectively; 
regular type—2%, 3%, 45%, 6% in. long with 8, 
12, 18 and 28 terminals respectively. 

Service: For electrical connection of each circuit to 
same binding post with regular type, to opposed 
and connected binding posts on feed-through type. 


Having just completed 
a large order for the 
U. S. Bureau of Ships, 
this company is now in 
a position to supply 
both regular and feed- 
through styles. 


‘Design: According to U. S. Bureau of Ships specifica- 


tion 9000-6505-F-73214; molded of mineral-filled 
molding compound, specification MIL-P-14A. 
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| nuts AND BOLTS 14 


. » « plastic-encased for corrosion resistance 
Steere Enterprises, 70 8S. Canal St., Akron 8, O. 


Low-carbon steel nuts 
and bolts, encased in 
vinyl plastic, can replace 
more expensive stainless- 
steel fasteners. 





Size: %-16 cap screws and hex nuts standard, others 
available; approximately -in. thick coating, de- 
pending on preheat, plastic formulation and immer- 
sion time. 

Service: As fasteners, forming a permanently liquid- 
tight seal around bolt hole; coating is chemically inert 
at temperatures to 150 F; plastic formulation can be 
compounded to provide resistance to particular set 
of conditions; semihard coating satisfactory for in- 
stallation with conventional socket wrenches. 

Design: Low-carbon steel or brass nuts and bolts are 
coated by dipping in Geon vinyl plastic; satisfactory 
sealing surface formed by dipping to provide a 
sleeve, although flat sealing surface on under-side 
of bolt head can be accomplished by separate fac- 
ing operation; coatings can be varied from soft 
to hard (maximum in excess of Shore Durometer 
hardness A100.) 
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AIR FILTERS 16 
..- are 99.95 per cent efficient 
Cambridge Corp., 350 8. Geddes St., Syracuse, N. Y. 


Although filtering efficiency is 
high, pressure drop across the 
filter is very low. 





Designation: Absolute Filter. 

Size and Service: Removes dust, smoke and fume par- 
ticles below 0.3-micron (12 x 10-6 in.) diam; removes 
more than 99.95% of all particles in air stream; 
pressure drop, 1 in. water at rated flow (clean filt- 
er); life, 1-3 years with proper prefiltering; ca- 
pacity and size (without gaskets) as follows: 





Air Flow Di i (in.) 

Model (cfm) Height Width Depth 

A-25 15 8 8 ey 

A-50 40 8 8 5 

A-250 200 24 24 3 

A-600 500 24 24 5 

A-1000 850 24 24 11% 
Design: Specially treated pulp and asbestos-fiber 


paper filtering element, pleated and sealed into 
frame; rubber gaskets on one or both sides avail- 
able. 
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it’s simple to 
design this “insurance’ of 
greater production 
into your machines 


PAYeuibietsiks) & 
SYSTEM 


Virtually any machine that must be lu- 
bricated with fluid oils or light greases 
can have the protection of automatic 
mechanized lubrication. Alemite’s Type I 
Accumeter System is the answer! So sim- 
ple, so compact is this versatile single line 
system, that you can incorporate it in 
your designs with remarkable ease. 


The Alemite Type ! Accumeter Automatic 
Lubrication System consists of a lubri- 
cant pump, a distribution system of tub- 
ing, and force-feed valves mounted on or 
near individual bearings. 


From one central point, it safely, surely 
lubricates all the bearings on a machine 

. automatically . . . while production 
goes on. Increases output by eliminating 
shutdown for lubrication! Ends the risk 
of lubrication errors or neglect by your 
customers! Reduces maintenance and re- 
pair costs, prolongs machine’s life. 


Alemite Accumeter Systems meter lubri- 


a r- 
A PRODUCT OF ing capacity. FIXED or ADJUSTABLE 
5 W output. 


ACCUMETER AUTOMATIC LUBRICATION 


ALEMITE 





~ 
r 
NaPh 


yi 









Valve illustrations 


one-half actual size 









Adjustable Output/ Cap Fixed Output/ Cap 





cants with a sustained accuracy un- 
matched by any other method. In fact, 
tests show no variation in the amount of 
lubricant discharged to bearings... even 
after 73,312 lubrication cycles—equivalent 
to 122 years of twice-a-day service! 


What's more, Alemite Accumeter Auto- 
matic Lubrication is not merely “one- 
shot” lubrication. It is continuous between 
cycles. That’s because Alemite’s exclu- 
sive “accumulating” feature proloygs the 
discharge of lubricant to bearings. 


Alemite Accumeter Automatic Lubrita- 
tion is adaptable to machines of every 
type and size. There are three separate 
systems, to cover your full range of 
needs. Write now for Form 22-189, a free 
16 page brochure giving full data. And 
for specific application recommendations, 
include description of machines you are 


presently working on. Alemite, Dept. This Single Line System 

R-22, 1850 Diversey Parkway, Chicago 14, Serves Any Type Bearings 

Illinois. Alemite’s Type | Accumeter System 
can meter oil or grease to rotary, 


oscillating, stationary — plain or 
anti-friction bearings. Serves up to 
400 bearings. Valves for any bea 











1850 Diversey Parkway, Chicago 14, Illinois WARNER 
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SHUTOFF VALVE 17 
. . protects pneumatic or hydraulic gages 


Sprague Engineering & Sales Corp., 1144 W. 35th St., 
Gardena, Calif. 


Gages are automatically cut 
out from the system when 
pressure goes beyond oper- 
ating limits. 





Designation: S-214, S-214A. 

Size: 5%+%-in. long, 1% in. hex; pressure inlet, 14- 
in. pipe thread; gage connection, 4-in. pipe thead. 

Service: Automatically cuts out gage from system, 
and opens pipe gage to system when pressure goes 
above or below maximum gage limit, respectively: 
214 for 30, 60, 100, 200 and 300 psi; 214A for 500, 
1000, 1500, 2000, 2500, 3000 and 5000 psi; coarse ad- 
justment by replacing compression spring; fine ad- 
justment by adjusting screw. 

Design: Piston is held open by compression spring; 
when pressure rises above safe value, piston is forced 
to shutoff position; O-ring seals; AN adapters for 
aircraft fittings available. 
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SILICONE-ALUMINUM PAINT 19 
... resists high temperatures, corrosion 
Tropical Paint & Oil Co., Cleveland 2, O. 


Although rated for temperatures up to 1000 F, this 
paint has been used at temperatures to 1500 F with 
discoloration occurring, but no film failure. 


Designation: Thermalite. 

Form: Available in partitioned 1-gal containers con- 
taining fluid and dry aluminum pigment, mixed 
before application. 

Service: Protective coating in temperature range 200 
to 1000 F; resists rust, chemical fumes and weather; 
will not burn, flake or discolor; requires 200 F tem- 
perature for 1 hr after application to “set” the paint; 
no thinners added. 

Properties: Silicone and metallic aluminum solids; 
silicones help to adhere metallic solids to metal sur- 
faces. 

Applications: Airplane and diesel-engine exhaust 
stacks; engine mufflers, manifolds, blocks; engine 
choke housings; boiler fronts; vulcanizers, baking 
ovens; steam lines. 
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STAINLESS-STEEL PUMPS 18 
. .. feature inert plastic impellers 
Eco Engineering Co., 12 New York Ave., Newark 1, N.J. 


Having high acid, alkali 
and chemical resistance, 
these pumps are useful 
for pumping small vol- 
umes of liquids. 





Designation: Allchem. 

Size: Ports tapped for %, % or %-in. pipe; mount- 
ing plate, 3% x 3x in. 

Service: Pumping acids, alkalis, emulsions, or organic 
solvents; capacity, 1 to 20 gpm; pressure to 40 psi; 
self-priming; Teflon impellers not subject to thermal 
shock or galvanic attack by pitting or erosion; will 
not swell, shrink, harden or crack; do not ab- 
sorb moisture; will not contaminate fluid being 
pumped. 

Design: Positive displacement type; Teflon impellers 
and stuffing-box packing; Teflon or Graphitar self- 
lubricating bearings; stainless-steel shafts; pump 
housing in No. 316 stainless steel casting or naval- 
bronze forging, full machined; pulley-drive base as- 
sembly or base-mounted for direct-connecting with 
electric motors. 
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WELDING COUPLING 20 
.. - eliminates scale from piping systems 
Tube Turns Inc., 224 E. Broadway, Louisville 1, Ky. 


A circumferential cavity 
beneath the beveled weld- 
ing area prevents burn- 
through, formation of 
“icicles,” and scaling. 





Designation: SF. 

Size: 1% through 12 in. pipe size. 

Service: Connecting piping carrying hydraulic fluids, 
high-pressure steam, compressed air, chemicals and 
gases, lubricating oil, food products; piping is easy 
to align; scale or protrusion formation on attach- 
ment welds is easy to remove, since coupling hubs 
are short; scale does not form on inside of tubing 
on coupling welds; leakproof if properly welded; 
strength is same as pipe itself; coupling joint is 
smooth. 

Design: Tongue on one half of coupling slips into 
groove in other half; beveled welding area, with 
circumferential groove beneath area; available in 
carbon or stainless steel, aluminum and other metals 
and alloys. 


For more data circle MD 20, Page 191 
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ELECTRUNITE 
TUBING 


feelfad You wie colle 


@ Once your fabricating line is set, you can run ELECTRUNITE 
Tubing hour-after-hour, getting identical bends and shapes. 
ELECTRUNITE Tubing is uniform in dimensions, uniform in 
structure, uniform in ductility. 






















On your finishing line, you apply the finish to the clean, homo- 
geneous surface of ELECTRUNITE Tubing. Whether it’s painted 
or plated, there’s no problem of adjusting finishing procedures 
from piece to piece to get uniform product finishes. 


Let us tell you about Republic ELECTRUNITE Tubing . . . and 
about our Republic 3-Dimension Metallurgical Service that 
combines the knowledge and experience of field, mill, and 
laboratory metallurgists to help you. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 
224 EAST 131st STREET © CLEVELAND 8, OHIO 


FREE BOOKLET 


Write for Booklet SPD-52 
-..Contains data and case 
histories on ELECTRU- 


naaseneminiii ELECTRUNITE TUBING 








Made by the fabricators of ELECTRUNITE Boiler Tubes... the original electric-resistance-welded pressure tubes 
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PUMP AND FILTER UNIT 21 
. . » for filtering leak-test liquids 


Ruthman Machinery Co., Cincinnati 2, O. 


Specifically built for filtering 
liquids used in testing refrig- 
erator compressors, this unit 
completely circulates the liq- 
uid through the filter twice 
each hour. 





Designation: 48380. 

Size: 24 in. long, 15 in. wide, 40 in. high. 

Service: Pumping and filtering 2000 gal of liquid per 
hr at 36 psi pressure; open or closed systems; suit- 
able for leak-test tanks to 1000 gal capacity; semi- 
portable. 

Design: 1% hp centrifugal pump in vertical position; 
Schwitzer-Cummins friction seal; Cuno bronze filter 
(model 6-A1), supplied with 6 medium-density filters. 
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COMBINATION STARTER 23 
... with fused disconnect switch 


Westinghouse Electric Corp., Box 2099, Pittsburgh 
30, Pa. 


JIC Specifications are met by 
this combination across-the- 
line starter. 





Designation: Class 11-204-N. 

Size: NEMA sizes O through Z. 

Service: For 3-phase a-c current to 600 v, 60 cycles; 
handle is slamproof; cover can be locked in off posi- 
tion by up to 3 separate padlocks. 

Design: Disconnect switch with are quenchers and 
visible blades, main-line fuse clips, and Life-Line- 
starter are mounted in common enclosure; handle 
has separate on, off and open cover positions; NEMA 
type I (general-purpose), IA (semidusttight), V 
(dusttight), or XII enclosures. 
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AUTOMATIC CYCLE CONTROLLER 22 
.- + “bumps” and “breathes” molding presses 


Emmett Machine & Mfg. Co., 2249 Fourteenth St. SW, 
Akron 14, O. 


Capable of accurate tim- 
ing and close control of 
press opening’ distance, 
this unit is particularly 
suited to plastics and rub- 
ber presses. 





Designation: Robotron E304. 

Service: Controlling length of cure time and “bump- 
ing”’ action in molding presses; 0 to 19 bumps, vari- 
ably timed, can be obtained; basic time interval for 
each cure-time pushbutton in right-hand panel is 
determined by motor rpm; selecting one of 20 push- 
buttons determines length of cure time, with pri- 
mary range being 20 to 40 times basic time in- 
terval; doubling or quadrupling of this time range is 
accomplished with a range switch, so that maximum 
cure time possible is 8 times minimum; number and 
timing of bumps is controlled by pushbuttons in left 
panel, with each of 20 pushbuttons representing a 
bump at the end of one basic time interval; start- 
stop pushbutton must be held down to hold press 
open when control is in automatic—can be used to 
close, bump and open press when hand-operated. 

Design: Electronic control actuates solenoid valve 
which controls hydraulic system to open and close 
press; built-in pressure switch controls diaphragm 
valve to determine amount of bump opening. 
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ALUMINUM TUBING 24 
. .» has good working and fatigue properties 


Aluminum Co. of America, 683 Gulf Bldg., Pittsburgh 
19, Pa. 


Suitable for general-purpose applications, this tub- 
ing costs substantially less per foot than copper and 
other high-strength aluminum alloys. 


Designation: Utilitube. 

Size and Service: Handles petroleum products, fuel, 
gas, air, vacuum, and refrigerants with exception of 
methyl chloride; good flaring and forming charac- 
teristics; bends more easily and work hardens less 
than annealed copper; good vibration and corrosion 
resistance; has improved properties at temperatures 
down to —320 F; available in coiled lengths up to 
1000 ft or more, depending on size; sizes and com- 
puted bursting pressures (based on minimum prop- 
erties at operating temperatures less than 100 F) 
as follows: 


oD Wall Thickness Bursting Pressure* Weight? 


(in.) (in. ) (psi) (Ib per ft) 
% 0.025 7380 0.0091 
* 0.028 5260 0.0163 
% 0.032 4420 0.0255 
ts 0.035 3810 0.0355 
% 0.049 4520 0.0584 
3% 0.035 3130 0.0435 
% 0.049 3300 0.0808 
% 0.035 2300 0.0595 
5 0.049 2590 0.1032 
% 0.058 2550 0.1468 


*No allowance made for effect of fittings-or connections. Fac- 
tor of safety of 4 is often used. tBased on 0.097 Ib per cu in. 


Design: Manufactured of new Alcoa alloy, B50S-0. 
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Air Connector 


Garbage 
Disposer Housing 


Carbon Pile Reguiator 


\\ 


. ry } OVER 25 YEARS OF EXPERIENCE 
| gained in the exacting manufacture of 
x precision automotive and aircraft parts 
is back of Thompson’s die and permanent 

mold castings. 
New opportunities for cutting costs of 
intricate parts are offered to ALL INDUSTRY 
by Thompson Products’ advanced developments 
in casting light metals in permanent mold ahd 

high-pressure dies. 

Stronger, more durable parts that require less 
machining and finishing have dependable uniformity 
that eliminate costly scrap loss. And where finishing is 
required, Thompson’s shop does the job better. 


Whether it’s an engine piston, a motor end 
frame, garbage disposer housing, carbon pile regulator, 
torque converter, launching barrel for a Bazooka, air connector or 
any one of many other parts, Thompson’s creative engineers 
will gladly show you where and how you can simplify 

your operations with light metal castings and save on costs. 
Write or call Light Metals Division, Thompson Products, Inc., 


2269 Ashland Road, Cleveland 3, Ohio and a competent representative 
will call to help you plan new parts or re-design old ones. 


2269 ASHLAND ROAD CLEVELAND 3, OHIO 


| 
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ELECTRONIC TIMER 25 
... for adjustable, short cycles 
Timetrol Co., P. O. Box 193, Rockford, Ill. 


High accuracy is unaffected by 
supply voltage fluctuations. 





Designation: 701. 

Size: 6 in. long, 3 in. wide, 6 in. high. 

Service: Continuously adjustable timing intervals 
from 0.05 to 20 sec; accuracy, within 0.5% of time 
cycle; relay rated 5 amp at 115 v noninductive; unit 
operates on 105-130 v, 50-60 cycles; supply voltage 
fluctuations do not affect relay operation; fast recy- 
cling. 

Design: Single-pole double-throw relay is actuated at 
end of time cycle; cycle is initiated by contact clos- 
ure; panel or surface mounted; special models avail- 
able. 
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FINE-DRAWN TUBING 27 
. . - of welded low-carbon steel 


Precision Tube Co. Inc., 3824 Terrace St., Philadelphia 
28, Pa. 


Finished size of this drawn welded tubing is much 
smaller than starting size, so that the weld line be- 
comes invisible to the naked eye, and closely re- 
sembles the surrounding material. 


Size: 0.010 to 0.500-in. OD; wall thickness down to 
0.0015-in. 

Service: As substitute for aluminum, copper, copper- 
base alloy, and other nonferrous and alloy metal 
tubing; finished product has characteristics very 
similar to seamless tube; can be easily bent, swaged, 
flared or machined. 

Design: Welded low-carbon steel tube is redrawn to 
% original size; when proper amount of cold work, 
with correct annealing cycles, is employed, the weld 
area becomes totally recrystallized, and grain struc- 
ture closely resembles surrounding material. 


For more data circle MD 27, Page 191 





- AIR CYLINDERS 26 


. .. with interchangeable mounting adapters 
H. G. Weber & Co. Inc., Kiel, Wis. 


ts 





Foot and clevis-mounted adapters are added to a 
basic unit to make these cylinders almost universal 
in application. 


Designation: Web-Aire. 


Size: Stroke, 1, 2, 3, 4 or 6 in.; lengths—basic unit, ~- 


2 in. plus stroke—rod-end mounted, 24% in. plus 
stroke—clevis-mounted, 2% in. plus stroke; bore, 1% 
in. diam; pipe tap, %4-in. 

Service: Output force (lb) equal to line input pres- 
sure in psi; maximum pressure, 200 psi. 

Design: Steel head with interchangeable bronze bush- 
ings; theaded piston end accommodates adapters. 


For more data circle MD 26, Page 191 





SYNTHETIC 0-RINGS 28 


. .. for high-pressure applications 


Parker Appliance Co., 17325 Euclid Ave., Cleveland 
12, O. 


Having high heat resistance, low compression set 
and high hardness, these O-rings are designed for 
high-pressure applications in which oil resistance is 
required. 


Designation: Compound 90. 

Size: Dynamic-seal series—88 standard sizes from jy; 
to 4-in. ring diam, 4 to 16 in. OD; static-seal series 
—¥-in. ring diam, 1% to 10% in. OD; specials to 
4 ft OD. 

Service: Sealing at temperatures up to 225 F; ten- 
sile strength, 1450 psi with no loss of strength after 
7 days aging in air or AXS 808 oil at 158 F; elon- 
gation, 210, with 150 value after aging; hardness, 
Shore 90, unaffected by aging; volume swell in 7- 
day hot-oil test, 4.6%; exceed requirements of Army 
Ordnance Specification AXS 1440, Class A. 


For more data circle MD 28, Page 191 
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for winning moves... 
design drives with L. 


GARDNER-DENVER AIR MOTORS -- 


Powerful! 5-cylinder, redial air motors—develop high starting torque —vibrationless 
at all speeds— instant reaction, simple controls—low weight per h.p.—eliminate ueow 
fire hazards—cannot be damaged by overloads— infinite speeds from zero to 


maximum r.p.m.—sizes from 3 to 15 h.p. 
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- 


Write for performance curves and additional information. 


GARDNER-DENVER 


SINCE 1859 


Gardner-Denver Company, Quincy, Illinois 


THE QUALITY LEADER IN COMPRESSORS, PUMPS AND ROCK DRILLS 
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THIN DRAWING LEADS 
... mever need sharpening 
A. W. Faber-Castell Pencil Co., Newark, N. J. 


Held in a special holder, these flat leads can find 
wide use where straight-line drawing is a major part 
of the day’s work. 

Designation: Holder, No. 9600 Locktite; leads, No. 
9040. 

Size: Leads, 0.017 to 0.018-in. thick, 0.096-0.098-in. 
wide, 4 in. long. 

Service: Drawing of continuous straight lines of posi- 
tive uniformity; no sanding or sharpening required; 
available in degrees HB, F, H and 2H through 9H. 

Design: Imported graphite drawing lead is held by 
patented internal chucking sections of holder. 


For more data circle MD 29, Page 191 








DRAFTING DEVICE 31 


... increases speed on angular line layouts 
Loomis Industries, Box 445, Berkeley 1, Calif. 





Redesigned to eliminate slippage common in previ- 
ous models, this drafting instrument is claimed to be 
particularly good for angular line layout and cross- 
hatching. 


Designation: Paraline. 

Size: 10% in. long, 3; in. wide. 

Service: For ruling parallel lines, in place of T- 
squares, straightedges and triangles; requires no at- 
tachments or board clamps. 

Design: Wide transparent scale, scribed with -in. 
rule, protractor and triangle markings, is kept par- 
allel to initial setting by two double rollers mounted 
on common shaft; metal parts incorporated in single 
section, eliminating slippage. 


For more data circle MD 31, Page 191 











PENCIL CLOTH 30 
... erased with liquid eradicator 


Frederick Post Co., 3650 N. Avondale Ave., Chicago 
18, I. 


Major changes can be made 
quickly, without damaging the 
surface of the basic material. 
A free demonstration § kit 
(shown) will be sent. 





Designation: Whitex Smooth; Liquidator. 

Size: 20-yd rolls, 30, 36 and 42 in. wide; sheets cut 
to size from standard widths on special order; 
liquid eradicator in 2-o0z, pint, and quart containers. 

Service: For pencil drawings, with erasure of large 
areas possible with liquid eradicator; wad of cot- 
ton, saturated with liquid, is wiped over pencil area; 
excess eradicator and graphite is removed with dry 
cotton; ink can be used. 

Design: Translucent cloth; demonstration kit, with 
cloth and liquid eradicator samples, two pencils and 
eraser, is available without cost. 


For more data circle MD 30, Page 191 





HIGH-INTENSITY LIGHTS 32 
. .. supply visible or ultraviolet light 


Huggins Laboratories, 766 Hamilton Ave., Menlo Park, 
Calif. 


Redesigned for smaller 
size and lower cost, 
these mercury -arc 
lamps supply unusual 
brilliance. 





Size: Water jacket, approximately 1% in. wide, 6 in. 
long; lamp, approximately 2 mm wide, 3 in. long; 
arc widths, 1,1% and 1% mm. 

Service: Supplying high-intensity light of 40,000 to 
90,000 candles per sq cm brilliance; light output, 
65,000 to 136,000 lumens; operates from a-c, d-c, 
single-flash or stroboscopic power supply. 

Design: Mercury arc lamp and water jacket made of 
glass for visible light or quartz for ultraviolet light; 
tap-water cooled; power input, 1 to 2 kw from re- 
active power source. 

Application: High-speed and stroboscopic photogra- 

phy; optical apparatus. 


For more data circle MD 32, Page 191 
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Combination Patents 


(Continued from Page 126) 


issues, but the number of patents the Supreme Court 
holds valid is smaller still. 

“Flash of Genius” Test: Judge Learned Hand once 
said, “An invention is a new display of ingenuity be- 
yond the compass of the routineer, and in the end that 
is all that can be said about it.”* However, much 
more has been said about it, for better or worse. In 
1941, in Cuno Engineering Corp. v. Automatic De- 
vices Corp., the Supreme Court held invalid certain 
claims in a patent for an automobile cigarette lighter 
with automatic thermostatic control. The court said, 
“The device, however useful it may be, must reveal 
the flash of creative genius, not merely the skill of 
the calling.”5 It was widely supposed that this de- 
cision raised the standard of invention, and in subse- 
quent cases the lower federal courts in many instances 
imposed a stricter standard of patentability than for- 
merly—to the detriment of the unfortunate patentee 
who happened to be involved in litigation at that time. 

It is impossible to impose a test of creative genius 
with any exactitude, and naturally the courts dif- 
fered considerably in the type of patent which passed 
the test. Then in 1949 the Court of Appeals of the 
7th Circuit held valid and infringed certain claims of 
a patent relating to drapery mountings. The court 
said, “We hold that the trial court herein erred in 
construing the phrase, ‘flash of genius,’ as adding a 
test for invention of a higher degree or superior to 
that which would have produced patentable inven- 
tion under the law as it existed prior to the Cuno de- 
cision. . . . We reject the flash of genius test. We 
shall concentrate our scrutiny on whether, in the 
claimed invention, Falkenberg displayed more ingenu- 
ity than a workman skilled in his line of work.”* The 
Supreme Court denied appeal during the 1950 term 
of court?7—so we have come a full circle and are back 


. the device, however 
useful it may be, must re- 
veal the flash of creative 
genius, not merely the skill 

of the calling .. . 


to our starting point, it would seem, so far as the 
“flash of genius” test is concerned. 

Combination Patents: The same fate is probably 
awaiting a decision of the Supreme Court rendered 
in December, 1950, relating to a combination patent. 
Although “combination” and “aggregation” may carry 
about the same connotation to the layman, in patent 
parlance there is a distinction. To put the conclu- 
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sion before the premise on which it is based, a com- 
bination is patentable whereas an aggregation is not. 
The lead pencil with an eraser on one end, which we 
use so commonly today, is an example of an aggre- 
gation. The lead is used to write and the eraser to 
erase, but there is no interaction between the parts. 
In 1875 the Supreme Court invalidated a patent for 
this aggregation saying, ‘The combination, to be pat- 
entable, must produce a different force or effect, or 
result in the combined forces or processes, from that 
given by their separate parts. There must be a new 


wee” 


\}) gt. 
1; 






- . « the Constitution never 
sanctioned the patenting of 


result produced by their union; if not, it is only an 
aggregation of their separate elements.”® 

In the combination patent case before the Supreme 
Court in 1950, Great Atlantic and Pacific Tea Co. v. 
Supermarket Equipment Corp., Justice Jackson de- 
scribed the patent in this way, “Stated without arti- 
fice, the claims assert invention of a cashier’s counter 
equipped with a three-sided frame, or rack, with no 
top or bottom, which, when pushed or pulled, will 
move groceries deposited within it by a customer to 
the checking clerk and leave them there when it is 
pushed back to repeat the operation. It is kept on 
the counter by guides. That the resultant device 
works as claimed, speeds the customer on his way, re- 
duces checking costs for the merchant, has been wide- 
ly adopted and successfully used, appear beyond dis- 
pute.”® The claims involved were held to be invalid. 
“Only when the whole in some way exceeds the sum 
of its parts is the accumulation of old devices patent- 
able.’’1° 

Justice Jackson said further, “Courts should scruti- 
nize combination patent claims with a care propor- 
tioned to the difficulty and improbability of finding in- 
vention in an assembly of old elements. The func- 
tion of a patent is to add to the sum of useful knowl- 
edge. Patents cannot be sustained when, on the con- 
trary, their effect is to subtract from former re- 
sources freely available to skilled artisans. A patent 
for a combination which only unités old elements with 
no change in their respective functions, such as is 
presented here, obviously withdraws what already is 
known into the field of its monopoly and diminishes 
the resources available to skillful men.’’!! 

This is a perfectly defensible abstract theory of 
law relating to combination patents. Many people 
may disagree with it, but it is understandable that 

(Continued on Page 198) 
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UNION 
ROLLER CHAIN 
FLEXIBLE 
COUPLING 








iow UnioN CuaiN 
SPECIALIZES 





Union Chain manvufactures.nothing but steel sprocket chains, sprockets 
and attachments. Not only that—Union Chain is the only manufacturer 
producing every type of steel sprocket chain exclusively. Such specializa- 
tion is the reason Union Chain consistently produces chains of the finest 
quality for every possible application—and it also explains why Union 
Chain is so often called upon to design special chains for unusual 


requirements. 


Part Il - How UNION CHAIN Manufactures 


With nothing to make but chains— 
with nothing to be known for but 
chains—Union Chain insists on 
meticulous accuracy in the execu- 


Part lil - How UNION 


There is no need for Union Chain 
to recommend any chain but the 
right one — since Union Chain 
makes every type. Moreover, wide 


tion of both conventional and 
extra exclusively Union manufac- 
turing operations, thus _ insuring 
superiority of performance. 


CHAIN Recommends 


experience with every type of 
chain makes a recommendation 
from Union Chain's engineering 
staff a valuable one. 


Part IV - How UNION CHAIN Distributes 


Direct Factory Representatives are 
located in most industrial cities to 
provide a two-way communication 
service between customer and 


* At the present time there is o 
heavy demand for many types 
of chain. Consequently, our dis- 
tributors are not always in a 
position to fill all orders from 


factory. See list at right—as 
well as list of Stock Carrying 
Distributors. * 
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FINISHED STEEL ROLLER GHAIN + SILENT CHAIN + HEAVY DRIVE AND CONVE 
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CALIFORNIA 
American Chain & Gear Co. 
C. A. Nicholas 
5511 Pacific Bivd. 
Huntington Park, California 
Charles A. Fowler 


889 Bryont Street 
San Francisco 3, California 


GEORGIA 


ba Walton Bidg. 
Atlanta, Georgia 


LLINOIS 
Union Chain & Mfg. Co. 
W. Albrecht 
A. C. Mohr 
8. Nelsen 
Room‘ 1232 
53 W. Jackson Bivd. 
Chicago, Illinois 


INDIANA 


Paul W. Huddiestun 
5745 Guilford Ave. 
Indianapolis 20, Indiana 


ALABAMA 
a Bearing Company, 


vent E. gy 7 St. 

Montgomery, A’ 
Alabama “ped & 

Dothan, Alabama 


Mill & Mine Supply Compony 
124 S. 20th Street 
Birmingham, Alabama 


ARKANSAS . 
Service Company, inc. 
eee eC ccortity Street 

PO. Box 145, University 


Station 
Fayetteville, Arkansos 
CALIFORNIA 
i Chain & Gear Co. 
5511 Pacific Bivd. 
Huntington Pork, California 
Charles A. Fowler 
889 Bryant St. 
San Francisco 3, Californie 


Volley Belting & 
Equi 


pment Co. 
2309 Los Angeles St. 
Fresno, California 


CONNECTICUT 
Machinery Company 
Plainville, Connecticut 


Motor Equipment Co. 
Woll & Water Sts. 
Bridgeport 3, Connecticur 
DELAWARE 
The Rubber 
Products Ce. 
Wilmington, Delaware 
Standard Industrial Supply Ce. 
403 Adams St. 
Wilmington, Delaware 
FLORIDA 
~ - lowe Co., 
2-306 S. p Ahoy ‘st 
on Florida 
Ferquhar Machy. Co. 
720 West Bay St. 
Jacksonville, Florida 


General Equi & 
543'N W. Sth Street 
P.O. Box 1470 
Miomi, Florida 


Industrial Merine Supply Ce. 
Pensacola, Florida 


GEORGIA 
Secrings & Drives, Inc. 
315A Arch Street 
con, Georgia 
Herdwore & 
ly Co. 
307 Weshington St. 
Albany, Georgia 


dim Horne Mull Supplies 
Sheliman, Georgio 


Macon Supply Co. 
Mocon, > ee 


aa * erdware & 
1022" Frent , = 


Columbus, Georgia 
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LOUISIANA 
F. N. Johnston Co. 
236 Humble Oil Bidg. 
909 S. Jefferson Davis Pkwy 
New Orleans 15, lovisiana 
MASSACHUSETTS 
Transmission Engineering Co. 


6 Hartford St. 
Newton Highlands 61, Mass. 


7338 Woodward Ave. 
Detroit 2, Michigan 


MINNESOTA 
F. 


H. 
490 N. Snelling Ave. 
St. Paul, Minnesota 
MISSOURI 
4. B. 
5473 Delmar Bivd., Rm 206 
St. Lovis, Missouri 


Ed Schiefelbein 
311 West 10th i. 
Kansas City 6, Missouri 


UNION CHAIN REPRESENTATIVES 


NEW YORK 


John 8. 

107 iui Se. 

Syracuse, New York 
Mays & Gleason, Inc. 

50 Church St. 

New York 7, New York 
Potter & Dugan, Inc. 


29 Wilkeson St. 
Buffalo, New York 


P. O. 1 
Charlotte 3, N. Carolina 
OHIO 
Fred W. Borrow 
2925 Portsmouth Ave. 
Cincinnati, Ohio 
Union Chain & Mfg. Co. 
F. H. Dalrymple 
F. Smi 
Marshall Bidg. - 
Cleveland 13, Ohio 


4, W. Minder Chain & 
Geer Co. 
307 S. E. Hawthorne Bivd. 
Portland 14, Oregon 


PENNSYLVANIA 
Devid 
P. oO. 
Renae "estates 


Wayne Ritter 
3031 W. Liberty A 
Pittsburgh 16, besantptvente 


Union Chain & Mfg. Co. 
John A. | 
Schaft pide. » 


Philedelphi 1, 





TEXAS 
“— Chain & Mfg. Co. 
E. T. Teal 
205 Irwin-Keasler Bidg. 
Dalles 1, Texas 


UNION CHAIN STOCK CARRYING DISTRIBUTORS 


John D. Robinson Co. 
13 Bay Street, West 
Savannah, Georgia 

J. M. Tull Metal & vegly Co. 
285 Marietta St. N 
Atlanta 3, — 


IDAHO 
Western Bearings, Inc. 
520 Front St. 

Boise, Idaho 
Western Bearings, Inc. 
156 South Third St. 
Pocatello, Idaho 

MLLINOIS 


923 S. Washington St. 
Peoria 2, Illinois 
W. M. Hales 
P. O. Box 65 
Danville, Illinois 
W. M. Hales Co. 
719 S. Main St. 
Hillsboro, Illinois 
W. M. Holes Co. 
W. Frankfort, Illinois 
Mid-States Industrial Corp. 
2401 Eleventh St. 
Rockford, Illinois 
Northern Illinois Supply Ce. 
Carpentersville, Ilinois 
INDIANA 
Diamond Supply Ce., Inc. 
616-24 N. W. Second St. 
Evansville, Indiana 
Sherer Electric Co. 
940 S. West Street 
Indianapolis 25, Indiana 
The South Bend Supply Co. 
‘South Bend, Indiano 


KANSAS 


Bearing Service Co. 
341 N. St. Francis Ave. 
Wichita 2, Kansas 


W. A. Thomas Co. 
112-114 West Third St. 
Pittsburg, Kansas 

KENTUCKY 

Ernest Hardware & Supply Co. 
829 Nationel Ave. 
Lexington, Kentucky 

Sherman Bros. Mill Supply 
222 South Shelby St. 
Lovisville 2, Kentucky 

[ener 

Behring’s Bearing Service, Inc. 
Lake Carles, Lovisiana 
Dixie Bearing & Supply 
Co., inc. 
733 N. 21st St. 
Baton Rouge, Lovisiana 

Weaks Supply Co., itd. 
Monroe, Lovisiana 

Weodwerd Wight & Co., itd. 
New Orleans, Louisiana 


MARYLAND 
Hagerstown Equipment Co. 
Maryland Ave. & 

Memorial Blvd. 
Hagerstown, Maryland 

M. F. Holland Co. 
lee & Sts. 
Baltimore, Maryland 


MASSACHUSETTS 
Bellamy-Robie, Inc. 

45 Main St. 

a Massachusetts 
Babcock pment Co. 

163 High ~y- Ave. 

Needham Heights 94, Mass. 
MICHIGAN ee 
Abrasive Suppl . 

821 W. Milwaukee Ave. 

Detroit, Michigan 
MINNESOTA 


St. Peet. — 


Company 
9 Cleveland Ave. 
St. Paul 4, Minnesota 


MISSOURI 
Bonne Terre Farming & 


Cattle Co. 
Bonne Terre, Missouri 


industrial Equipment Corp. 
325 E. Walnut St. 
Springfield, Missouri 


Te-Co, Inc. 
801-805 N. Second St. 
St. Lovis, Missouri 


Wildhagen Machine & 
Supply Co. 
224 S. Third St. 
St. Joseph 5, Missouri 
MONTANA 


lestern 
802 Toole Ave. 
Missoula, Montana 


NEW JERSEY 
Burton Supply 
165 Pari 
Paterson, New Jersey 


Mill Sveply & Hardware Co. 
285- N. Willow St. 
Trenton 4, New Jersey 

Old Reliable Supply & 

Equipment > 
llth St. & Newton Ave. 
Camden, New Jersey 


NEW MEXICO 

Union Industrial jon 
112 East Mermod St. 
Carlsbad, New Mexico 


NEW YORK — 


Laurence Ceo 
Leal Chontant & 
New York, New York 


$s. H. ge Belti 
38 W. hy hy 
Buffalo ; "tow York 


Transmatic Equipment Co. 
11 North Pearl St. 
rer New York 


uv. & S. 

Lincoln on Bidg. 

509 S. W. Street 

Syracuse, New York 
Ulster Foundry Corp. 

20 St. pon A St. 

Kingston, New York 
NORTH CAROLINA 
Piedmont Mill Supply Ce. 


P. O. Box 130 
Salisbury, N. Corolina 


OHIO 

Bruboker Ceo. 
Barberton, a eee 

Cincinnati Transmission Co. 
3330 Mont y Rood 
Cincinnati 7, Ohio 

Cc. J. Edwards Company 
6408 Euclid Ave. 
Cleveland 3, Ohio 

Lime Armature Gets, Inc: 
440 


Wilkof yd a 
om) 
1100 Renee Rood, $s. E. 
Canton, Ohio 
Winkle Electric Co., Inc. 


701 Andrews Avenue 
Youngstown 2, Ohio 


OKLAHOMA 

Cc. F. Dagwell & Company 
816 W. Main St. 
Okich City, Okloh 





Ore Reclamation Compan 
301 N. Connell Ave. ° 
Picher, Oklahoma 


1410 Adams Avenue 
la Grande, 
wo ye ef Fe & Supply Ce. 


4. W. hinder Chin 
Gear Co. 


307 S. E. Hawthorne Bivd. 
Portland 14, 


woe 


Compe 
*" 150 ‘pedoval Street 


Philadel 





S. S. Brenner 
2303 E. Philadelphia Street 
York, Pennsylvania 


Clark Materials Handling 
eo. 


140) 
Harrisburg, Pennsylvania 


Hazleton, Pennsylvenia 
tepenny Seay 6 Seay Co 


Maximon Machine Co. 
801 N. Logan Bivd. 
Altoona, Pennsylvania 

Reilly Bros. & Ravb 
44 N. —_ St. 








Sherwin Bearing Ceo. 
1120 2 a. 

T ‘ qui Ce. 
903 c a. St. 
Pittsburgh 10, P 








VIRGINIA 

Cc. Arthur Weanee Ce. 
403 E. Franklin St. 
Richmond 1% Visginia 


WISCONSIN 

Union Chain & . Ce. 
Room 508 me 
Wisconsin Tower Bidg. 


606 W. Wisconsin Ave. 
Milwaukee 3, Wisconsir 


SPECIAL Representatives 
NEW YORK 
Frank L. Allen, Inc. 

50 Church Street 

New York 7, New York 


E. F. Gahan 
500 Fifth Ave. 
New York, New York 


“ oom 400 Concord, d Bidg. 


208 S. W. Stark St 
Portland 4, Oregon 


Spartanburg, S. Carolina 
O'Brian Debnam Senaesy 

213 £. Evans St. 

Florence, S. Carolina 


x Lt 


Thackston-Davis 
828 Gervais Street 
Columbia, S. Carolina 


TENNESSEE 


410 E. Depot Ave. 
Knoxville, Tennessee 


Tennessee Machinery Co. 
114-119 Third Ave., South 
Nashville 3, Tennessee 

Tipps ineering & 

ly Co. 
260 N. Front St. 
Memphis, Tennessee 

TEXAS 

Allied Belting & Trans. Coe 
2614 Sylvan Ave. 
Dallas, Texas 

Beacon Supply Co., Inc. 
1825 Washington Ave. 
Houston 10, Texas 


reat estern 
14th & Throckmorton 
Fort Worth, Texas 


” Marshall, Texas 
Lloyd Electric Co. 
11 El Paso St. 
San Antonio, Texas 
Overton & Mims, Inc. 
1307 Indiana 
Wichita Falls, Texas 
VIRGINIA 
Blue Hardware & 


ly Co. 
Bassett, Virginia 
Mill Supplies Corp. 
South Norfolk, Virginia 
WASHINGTON 
Electric Steel Foundry 
1327 Washington St. 
Spokane, Washington 
west VIRGINIA 
Park 


2391 ley 
Parkersburg, WwW. Virginia 


Sales Co. 


Bluefield Co. 

Bluefield, W. Virginia 

Smith Steel Co. 
150 Peninsula St. 
Wheeling, W. Virginia 


Dale Industrial . Sosy Ceo. 
528 Forest St. 
P.O. Box 867 
Wausau, Wisconsin 


Richard E. Ela Co. 
744 Williamson St. 





Manufacturing Company * Sandusky, Ohio, U.S.A. 


Wisconsin 
































(Continued from Page 195) 

the court would invalidate a combination patent which 
adds nothing new, for the effect of such a patent is 
to withdraw from common use whatever its subject 
may be unless tribute is paid to the patentee. 

Constitutional Restraints: However, the concurring 
opinion of Justice Douglas (with whom Justice Black 
agreed) caused the real storm which broke over this 
case. Justice Douglas said, “It is worth emphasis 
that every patent case involving validity presents a 
question which requires reference to a standard writ- 
ten into the Constitution. Article I, Section 8, con- 


. an invention need 
not be as startling as 
an atomic bomb to be 
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tains a grant to the Congress of the power to permit 
patents to be issued. But, unlike most of the specific 
powers which Congress is given, that grant is qualified. 
The Congress does not have free rein, for example, 
to decide that patents should be easily or freely given. 
The Congress acts under the restraint imposed by the 
statement of purpose in Art. I, Section 8. The pur- 
pose is ‘To promote the Progress of Science and use- 
ful Arts... .’ 

“The invention, to justify a patent, had to serve 
the ends of science—to push back the frontiers of 
chemistry, physics, and the like; to make a distinc- 
tive contribution to scientific knowledge. That is why 
through the years the opinions of the Court common- 
ly have taken ‘inventive genius’ as the test. It is 
not enough that an article is new and useful. The 
Constitution never sanctioned the patenting of 
gadgets. Patents serve a higher end—the advance- 
ment of science. An invention need not be as 
startling as an atomic bomb to be patentable. But 
it has to be of such quality and distinction that mas- 
ters of the scientific field in which it falls will recog- 
nize it as an advance.”!2 This analysis completely 
ignores the second part of the purpose of patent pro- 
tection, as given in the Constitution and as quoted 
by Justice Douglas, which is to promote the useful 
arts. And it can hardly be doubted that most patents 
relate to the useful arts rather than to the progress 
of science. That such was the intention of the framers 
of the Constitutional provision has been demonstrated 
to the satisfaction of specialists in the field of patent 
law. 

“Gadget” Patents: Justic Douglas went on to say, 
“The Patent Office, like most administrative agencies, 
has looked with favor on the opportunity which the 
exercise of discretion affords to expand its own juris- 
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diction. And so it has placed a host of gadgets under 
the armour of patents—gadgets that obviously have 
no place in the constitutional scheme of advancing 
scientific knowledge.”!* He here cites a number of 
patent cases decided between 1850 and 1893, although 
these patents could hardly have been granted by any- 
one currently working in the Patent Office. ; 

The opinion concludes, “The patent involved in the 
present case belongs to this list of incredible patents 
which the Patent Office has spawned. The fact that 
a patent as flimsy and as spurious as this one has to 
be brought all the way to this court to be declared 
invalid dramatically illustrates how far our patent 
system frequently departs from the constitutional 
standards which are supposed to govern.’ 

From the furor caused by Justic Douglas’ opinion, 
one might have thought that it stated the opinion of 
the Court. It did not, of course, but concurring 
opinions—and dissenting opinions too—have in times 
past set forth theories subsequently adopted by the 
Court. While such is possible in this case, it would 
appear to be extremely doubtful. Justice Douglas’ 
opinion is not defensible historically or practicably. 

Federal Court Interpretations: The majority 
opinion in the A & P case does state the law which 
the Supreme Court expects the lower federal courts 
to follow, but how they follow it must depend on the 
individual judges. 

In Apel v. Connolly, decided January 22, 1951, the 
patent in suit was, according to the headnote, “for 
a device which trapped air under speedboat and made 
air move under speedboat and released air without 
creating vacuum or draw, and for construction of sta- 
bilizers or pontoons outside of hull of speedboat to 
provide a planing surface, and at the same time to 
aid in trapping of air,’’!5 and this patent was held 











. . . the patent involved in 
the present case belongs to 
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valid. This patent involved old parts in a new com- 
bination, and it had met with commercial success, 
while those patents from which it allegedly was copied 
had not. The court cited the A & P case in support 
of its decision. 

In March, 1951, the case of McCord Corp. v. Beacon 
Co., involving two patents, was decided adversely to 
the patentee. ‘“Seemiller patent No. 2,252,211 is a 
product patent for an improved heat exchange core 
of the type used in the radiators of internal combus- 
tion engines, such as those of motor vehicles or air- 
planes, and patent No. 2,252,210 is for an improved 
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“LOGAN rn FEED-CONTROLLED 


CYLINDERS 


e Power Movements In Any Direction e No Power Unit Required 









the fast-acting, economical, 
low-pressure operation of AIR 






with the smooth, uniform 
controlled regulation of OIL 





STANDARD 
MOUNTING. 
TYPES 


- Standard bores from 3” to 8”. Any 
stroke to 5 ft. For air pressures 
to 150 P-S-i, 


Furnished for controlled feed with 
rapid return in either direction, or 
with controlled feed in both direc- 
tions. Skip feed movement can also 


be provided. 
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method of manufacturing such a core.’”!* The A & P 
case was cited many times, in every instance to the 
detriment of the patents involved. “Commercial suc- 
cess cannot make a patent valid where invention is 
lacking,”!? the court said, and Justice Jackson had 
said the same thing in slightly different words. 

“To sam: up, it is the opinion of this court that the 
product:patent in suit . . . runs head-on into the prin- 
ciples*of+the Great Atlantic and Pacific Tea Co. case 

. and the Lincoln Engineering Co. v. Stewart- 
Warner Corp. . . . As stated, the combination of ele- 
ments: disclosed in the product patent is old. They 
did mot perform nor produce any new or different 
function or operation in the product than they did 
beforer= It may be true the combination produced re- 
sultS.a. little more striking perhaps than any previous 
utilization, but they were, at best, differences in de- 
green... 

Degree of Excellence: “I have followed the man- 
date of the Great Atlantic and Pacific Tea Co. case 
and have scrutinized the patent claims in suit ‘with a 
care proportioned to the difficulty and improbability 
of finding invention in an assembly of old elements’ 

. and find the product patent has subtracted from 
former resources freely available to skilled artisans. 
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. it is impossible to im- 
pose a test of creative gen- 
\ ius with any exactitude . 


Whatever results the patentee produced over the prior 
art were-differences in degree and were due solely to 
better mechanical construction within the competence 
of a skilled mechanic. Nothing additional is found, 
no new use could be made of it, and obviously differ- 
ences in degrees of excellence are not patentable in- 
vention,’’!§ 

That differences in degrees of excellence are not 
ordmarily patentable is quite true, but that is not in- 
variably*the rule. The principal difference between 
Edison’s patent No. 223,898 for an incandescent light 
and*previous patents in the field was the reduction 
of the: filament from 1/32-inch to 1/64-inch or less, 
and this patent was held valid. “In a sense it may be 
said that Edison only made them [carbon burners] 
more stable than they were before; that it is a mere 
matter of degree. But the degree of difference be- 
tween carbons that lasted one hour and carbons that 
lasted hundreds of hours seems to have been precise- 
ly the difference between failure and success, and the 
combination which first achieved the result ‘long de- 
sired, sometimes sought and never before attained,’ 
is the patentable invention.’’!® 


200 
















Commercial Success: As a criterion of patentabil- 
ity commercial success can be overemphasized, of 


course. Justic Jackson, in the A & P case, said, 
“Commercial success without invention will not make 
patentability.”*° No one would argue with this state- 
ment, but the Court of Customs and Patent Appeals, 
in dealing with certain patent claims rejected by the 
Patent Office and the Board of Appeals, had this to 
say, “Evidence: of commercial success in situations 
like that at bar, where the question of the presence 
of invention~is:in controversy and where there are 
differences .of opinion such as prevail here between 
the Patent=Office and this court, should be an im- 
portant factor to-consider.’’*! 

Some years agora patent claim involving vibrators 
of a type-used for. massage and similar purposes was 
before the Court of Appeals for the 7th Circuit. Judge 
Alschuler: said, “It is the theory of the appellant 
[patentee]: that the novelty upon which his claim of 
invention: is predicated lies in the particular type of 
its structure, not:in the introduction of new elements, 
nor in the elimination of old elements of the combina- 
tion. In-other-words, asserted inventibility is trace- 
able to the particular form, weight, and size of the 
casing, caupled+with the position of the vibrator ac- 
tuator, and-the shaping of the casing so as to use it 
as a hawdile.’’?? 

As a-test of patentability, he had this to suggest, 
“What is inventive genius? What is mechanical skill? 
We apprehend the terms are used for want of better: 
ones, and then, too, they suggest, if they do not de- 
fine, what the writer has in mind. Moreover, the, 
words are of comprehensive and elastic meaning, the 
use of which is seldom helpful but nevertheless quite - 
tempting. What is genius? What, an inventive 
genius? May only an inventive genius receive a valid - 
patent? 

Public Judgment: “Instead of comparing the mental 
activities (and eccentricities) of genius and the ‘me- 
chanic skilled in the art,’ it would seem safer and more 
accurate to study the product itself and, if possible, as- 
certain the :verdict of- the publie—the ultimate bene- 
ficiary of the contribution. In most instances the judg- 
ment of these who pay.their money to secure the bene- 
fits of the patented article is truer and better than the 
opinion of experts or the speculations of an arbitrator. 
Inasmuch as experience is more reassuring than 
theorizing, and history more certain than prophecy. 
so the test-of publicsapproval, if uninfluenced by de- 
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study those developments 
which are bright with use 
in the channels of trade 
than to delve into aban- 
doned scrap heaps and 
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It’s a terrifying vision . : 
swiftly friction, if left unbr 
about the disintegration of of 
dom and economy. But it coq ppen. 


Take, for example, mental frictith. How long 
could peaceful minds remain untainted, how 
long: could our liberty survive if America 
should once drop its guard against sub- 
versive influences and fail to succeed in 
stemming the Communist tide? 

Or take, for example, metal friction. How 
long could America produce the things that 
keep us free and mighty, should friction ever 
be allowed to freeze the wheels of industry? 
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_The Aetna Ball and Roller Bearing Com- 


Without bearings America would be with- 
out hope. 


pany is vigilantly alive to its responsibilities 
as one of the leading suppliers of the anti- 
friction products so essential to the Nation’s 
vital civilian and military equipment 
builders. It will continue to direct the re- 
sults of its best thinking, best experience and 
best craftsmanship toward further improve- 
ments in its service to these indispensable 
industries. For upon them the security of 
our nation largely hinges. 


AETNA BALL AND ROLLER BEARING COMPANY = 
4600 Schubert Avenue « Chicago 39, Illinois 
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Hartwell Trigger-action Flush 
Latches are produced in over 300 
stock combinations of bolt and 
trigger offsets. We can supply a 
latch for any door of any thickness 
to be latched in a frame of any 
thickness to your specifications. 
No altering of panels and frames 
is necessary when Hartwell Flush 
Latches are installed. Offsets of 
bolt and trigger are stamped on 
each part for rapid and accurate 
selection of the correct latch 

for each installation. 

All Hartwell Flush Latches and 
Hinges are the result of over a 
decade of continuous specialized 
design and manufacture. 


Write for new 
Flush Latch and 
Hinge Catalog. 
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tracting factors, must afford the weightiest proof ob- 
tainable determinative of invention. 

“In short, in construing the patent statute, which 
was enacted to promote the useful arts, it is more im- 
portant to study those developments of the art which 
are bright with use in the channels of trade than to 
delve into abandoned scrap heaps and dust-covered 
books which tell of hopes unrealized and flashes of 
genius quite forgotten. The somewhat meaningless 
terms ‘inventive genius’ and ‘mechanical skill’ must 
be clarified by an examination of the article itself, 
and if the improvement be unusual, or if there be 
doubt, and the public has given its tribute, the judge 
should accord the creator of the article the title of 
inventor,”’23 


Same Test Is Used 


Great commercial success attended the sale of the 
vibrator by the plaintiff; one competitor took a license 
to manufacture the vibrator; and the defendant copied 
plaintiff's vibrator without securing a license to do 
so. Of the defendant, the court asked, “The question 
exists, why change its type of vibrator unless the 
article copied possessed merit? And why was not the 
change made earlier if the article possessed merit and 
its production was obvious to a mechanic skilled in 
the arts?”2* The claim involved was held valid and 
infringed. The test today is probably still the same 
as it has been for years—Is this an invention which 
could have been made by an ordinary workman skilled 
in the trade to which it appertains? If so, it is not 
patentable, but what a person skilled in the trade 
could develop is always questionable. “A problem 
solved is no longer a problem, and one is prone to 
overlook that it ever existed.’’25 

Obvious Combinations: A specialized application 
of the “skilled in the trade” rule was applied by the 
Court of Customs and Patent Appeals in connection 
with an application for a patent in which the applicant 
“claimed invention in the construction of a heat ex- 
changer such as a radiator used for water cooling 
purposes in an automobile or the like. 

“Appellant’s [applicant’s] heat exchanger or radia- 
tor is formed of a plurality of multiple tube members, 
of which the tubular portion is a flattened cross sec- 
tion. The multiple tube members are positioned be- 
tween heads in parallel edgewise relation crosswise of 
the radiator. It is stated that air flowing through 
such radiator is effectively agitated to cause good 
heat transfer between it and the walls of the tubing 
by venturi-like effect and also that the flattened cross 
section gives relatively extended surface.” 

Regarding this the court said, “Of course, it is well- 
settled law that if one selects from the prior art well- 
known features in such a manner as to produce new, 
unobvious, unexpected and useful results which are 
not merely the accumulation of the good results 
taught by the art he has made an invention. Fre- 
quently combinations of old elements in new struc- 
tures have resulted in inventions of a high order. 

“However, it must be understood that the radiator 
art is a crowded one and that one who conceives of 
a new combination of old elements is rarely justified 
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Assures Yu ALUMINUM CASTINGS 


RIGHT in Dimensions-in Mechanical and Chemical Qualities 


For aluminum castings that are right in all speci- 
fication details, you can depend upon Aluminum 
Industries’ advanced quality control facilities and 


experience of over 30 years. 


The permanent mold and sand foundries are 
supported by complete heat-treating facilities, 
chemical and metallurgical laboratories, and 


precise testing and inspection instruments. 


Spectographic analysis, X-ray inspection, Zyglo 
black light inspection, combined with other 
inspection and quality control procedures which 
are standard at Aluminum Industries, assure you 
of aluminum castings that will help keep your 
defense production schedules moving smoothly. 


Write for your copy of new Bulletin No. 20A illustrating 
and describing our facilities for supplying the castings 


you want, when you need them. 


Send blueprints for recommendations and estimates 


PERMITE 
ALUMINUM 


on your aluminum castings requirements. 


CINCINNATI 25, OHIO 
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LITTLE RELAY OUSTS 
BIG STARTER 


and saves customer 
both space and money 


An ice cream freezer manufacturer* was perfectly con- 
tent with the across-the-line starters used in his equipment. 
But we got the idea of saving him some room and 
dollars by substituting Ward Leonard heavy-duty midget 
relays. 

It’s a really rugged relay, and certain types are Under- 
writers’ listed as motor controllers. Months of testing 
proved that a standard Ward Leonard relay with just 
slight changes would do the job of the heavier starter. 
It’s another case of Ward Leonard “Result-Engineering” 
Write us for Bulletin 105 on the heavy-duty midget relay, 
or for any control problem, write WARD LEONARD ELEC- 


principal cities of U. S. and Canada. 


*Sweden Freezer Manufacturing Company, Seattle, Washington. 
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in claiming patentability merely because he has pro- 
duced some improvement and no one else has made 
the same combination.’’27 

The court felt that the improvement here was not 
beyond the scope of a mechanic skilled in this par- 
ticular trade, so the claims involved were justifiably 
refused by the Patent Office. 

Anticipated Combinations: In combination patents 
a question of prime importance is whether the com- 
bination was anticipated by prior art or patents. “The 
prior art will not anticipate a patent for a combina- 
tion unless it discloses ‘all the elements of such com- 
bination, or their mechanical equivalents, functioning 
in substantially the same way to produce substan- 
tially the same result’; and a prior patent does not 
anticipate a subsequent patent where the prior patent 
failed to solve the problem which the subsequent 
patent solves successfully.”?* 


Prior Patents. Defeat Claims 


The Doctrine of Equivalents is based on the theory 
that “if two devices do the same work in substan- 
tially the same way, and accomplish substantially the 
same result, they are the same, even though they 
differ in name, form, or shape.’”’?® The doctrine may 
be used to defeat the claims of a subsequent patent 
which accomplishes the same result as a prior patent 
in substantially the same way, even though the claims 
are not literally the same. It also may be used to 
restrict the claims of a prior patent where a later 
device accomplishes a similar purpose, coming within 
the literal words of the prior patent’s claims although 
it uses a different principle or works in a substantial- 
ly different way. 

Utilizing Old Elements: A combination patent may 
utilize some element not previously used in this field 
but common in some other line, and of this use the 
Supreme Court has said, “Indeed, it often requires as 
acute a perception of the relation between cause and 
effect, and as much of the peculiar intuitive genius 
which is a characteristic of great inventors, to grasp 
the idea that a device used in one art may be made 
available in another, as would be necessary to create 
the device de novo. And this is not the less true if, 
after the thing has been done, it appears to the ordi- 
nary mind so simple as to excite wonder that it was 
not thought of before. The apparent simplicity of a 
new device often leads an inexperienced person to 
think that it would have occurred to any one familar 
with the subject; the decisive answer is that with 
dozens and perhaps hundreds of others laboring in 
the same field, it had never occurred to any one be- 
fore. The practiced eye of an ordinary mechanic may 
be safely trusted to see what ought to be apparent 
to every one... . 

“It may be said that, if the new use be so nearly 
analogous to the former one, that the applicability of 
the device to its new use would occur to a person of 
ordinary mechanical skill, it is only a case of double 
use, but if the relation between them be remote, and 


especially if the use of the old device produce a new 
result, it may at least involve an exercise of the in- 
ventive faculty. Much, however, must still depend 
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upon the nature of the changes required to adapt the 
device to its new use.”’°° 

Extended Claims: The mistake which some pat- 
entees make is to claim more than their invention. 
Such was the case in Lincoln Engineering Co. v. 
Stewart-Warner Corp., where the court described the 
patent in this way, “The patent in suit has to do with 
apparatus for lubricating bearings, especially those 
of automobiles, by the use of the nipple or fitting con- 
nected with the bearing, a gun consisting of a com- 
pressor or pump for propelling the lubricant under 
high pressure, a hose or conduit to connect the pump 
with the fitting, and a means of coupling the conduit 
to the fitting to make a tight joint during the opera- 
tion of greasing.’’>! 

Regarding the patentability of this combination, 
the court said, “A headed nipple or fitting connected 
with the bearing, and to be coupled to the conduit 
from the grease gun, is old and unpatentable. A com- 
pressor or pump for propelling lubricant is old and 
unpatentable as such. The invention, if any, which 
Butler made was an improvement in what he styles 
in his specifications the ‘chuck’ and in his claim a 
‘coupling member.’ It is not denied that multi-jawed 
chucks had been used in industry and as couplers in 
lubricating apparatus. Butler may have devised a 
patentable improvement in such a chuck in the re- 
spect that .the multiple jaws in his device are closed 
over the nipple by the pressure of the grease, but we 
think he didno more than this. 


Extended Claim Not Valid 


“Having hit upon this improvement he did not 
patent it as. such but attempted to claim it in com- 
bination with other old elements which performed no 
new function in his claimed combination. The patent 
is therefore void as.claiming more than the applicant 
invented. The mere aggregation of a number of old 
parts or elements which, in the aggregation, perform 
or produce no new or different function or operation 
than that theretofore performed or produced by them, 
is not patentable invention. And the improvement 
of one part of an old combination gives no right to 
claim that improvement in combination with other 
old parts which perform no new function in the com- 
bination.”’32 

Patent Requirements: The requirements for pat- 
entability of a combination have been well set forth in 
City of Grafton v. Otis Elevator Co., where Otis was 
suing the City and Warner Elevator Manufacturing 
Co. for infringement. “The requisites for a valid 
combination patent are thus set out, with an elaborate 
citation of authorities in 40 Am. Jur. 543, Section 19: 
‘A combination is a composition of elements some of 
which may be old and others new, or all old or all 
new. It is, however, the combination that is the in- 
vention and is as much a unit in contemplation of law 
as a single or noncomposite instrument. 

““The authorities establish the following proposi- 
tions respecting the patentability of devices or proc- 
esses of this character: (1) that a combination is 
patentable if it produces new and useful results, al- 
though all its constituents were well known and in 
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higher watt ratings 


Save space...save time...use Ward Leonard’s AXIOHM 
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No nuisance of lugs, screws, bolts. Axial leads are 
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Coating is Ward Leonard’s famous Vitrohm. High 
heat dissipation—withstands thermal shock, vibration 
and corrosive atmosphere. 
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“HUSKY” 


Hour after hour, sturdy Cushman engines 
deliver their full rated horsepower with 
maximum economy and minimum service 
and attention. More than fifty years of ex- 
perience have gone into the engineering 
and construction of the four-cycle, single 
cylinder L-Head Cushman engines. Three 
models developing from 1.5 to 6.0 HP are 
adaptable to hundreds of operations, par- 
ticularly original equipment installations 
requiring high-output, long-life equipment. 
Manual positive action, automatic and 
disc-type clutches, transmissions with for- 
ward and reverse gears, and other acces- 
sories are available. 


Serviced Internationally by Cushman 
Motor Scooter Dealers. 


Write today for specifications and 
prices. 


CUSHMAN 


MOTOR WORKS, INC. 
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common use before it was made, provided the re- 
sults are a product of the combination and not a mere 
aggregate of several results, each the product of one 
of the combined elements; (2) if it produces a dif- 
ferent force, effect, or result in the combined forces or 
processes from that given by their separate parts, and 
a new result is given by their union; (3) if it either 
forms a new machine of distinct character or forma- 
tion, or produces a result which is not the mere ag- 
gregate of separate contributions, but is due to the 
joint-and co-operating action of all the elements; (4) 
when the several elements of which it is composed 
produce by their joint action either a new and useful 
result, or an old result in a cheaper or otherwise more 
advantageous way.’ ’’%3 
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“Despite the trend toward specialization each spec- 
ialist engineer or other technical worker at the pro- 
fessional level must have a sound basic knowledge 
of underlying natural laws, principles, and techniques. 
The engineer must be thoroughly grounded in physics, 
and its engineering branches such as thermodynamics, 
mechanics, and hydraulics.’”—GRANVILLE M. READ, 
chief engineer, E. 1. du Pont de Nemours and Co. 


“We have come to regard research and development 
—separate but interdependent functions—-as prime 
items in costs which must be given equal attention 
from management in forward planning along with 
prime production and distribution costs. Costs of 
research and development are soufid insurance for 
the future of business, and to slight this phase of 
operations in any way could prove to be as disastrous 
as failure to keep equipment modernized”—W. S. 
RICHARDSON. president, B. F. Goodrich Chemical Co. 
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COTTER PIN WAY: Flint wheel shoft in lighter assembly requires cotter pin, 
washer, Difficulty in drilling perfect hole causes rejects. Assembly is slow, costly. 





TRUARC WAY: Waldes Truarc ‘'E”’ ring fits into groove in shaft; locks as- 
sembly securely for life. Groove is quickly, easily cut...assembly is simple, speedy. 


Brown & Bigelow, St. Paul, Minn., saved 
$6.95 per thousand units by incorpo- 
rating Truarc Rings in the design for the 
REDI-FLAME compressed gas desk 
lighter! In spite of greater initial cost 
of Truarc Rings as against cotter pins, 
they were able to cut machining and 
assembly costs drastically—for an over- 
all savings of 44%! 

Redesign with Waldes Truarc Rings 
and you too will cut costs, Wherever 
you have a fastening problem... wher- 


ever you use machined shoulders, bolts, 
snap rings, cotter pins, there's a Truarc 
Ring designed to do a better job of 
holding parts together. 

Waldes Truarc Rings are precision- 
engineered ...quick and easy to assem- 
ble and disassemble, They can be used 
over and over again. 

Find out what Truarc Rings can do 
for you. Send your blueprints to Waldes 
Truarec engineers for individual atten- 
tion, without obligation. 











COMPARATIVE COSTS 


Cotter Pin Way 


Material $PerM 


Shaft 48 
Cotter pin .46 
Washer 1.50 





2.44 

Labor 
Shaft 10.22 
Washer 72 
Assembly 9.28 
20.22 
TOTAL $22.66 





Truarc Way 

Material $PerM 
Shaft 35 
Truarc ring 8.68 
9.03 

Labor 
Shaft 2.27 
Assembly 4.41 
6.68 
TOTAL $15.71 


TOTAL SAVINGS WITH TRUARC RINGS: 
$6.95 or 44% 








For precision internal grooving and undercutting ... Waldes Grooving Tool. 








2 SEND FOR NEW BULLETINS => 








REG, U.S. PAT. OFF. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 

WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 

U.S. PATENTS; 2,362,947; 2,382,948; 2,416,852; 2,420,921; 2,428,341; 2,439,785: 2,441,846; 2,455,165; 
2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,509,081 AND OTHER PATENTS PENDING. 
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Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 
Please send engineering specifications and data on Waldes 
Truarc Retaining Ring types checked below. 

0 Bulletin #5 Self-locking ring types 

0 Bulletin #6 Ring types for taking up end-play 
0 Bulletin #7 Ring types for radial assembly 

O Bulletin #8 Basic type rings 
OC Send me information about the Waldes Grooving Tool. 


MD 024 








Title 





Company 





Business Address 





Zone. 





City 


 Sreguiees at teeters 





State___5678 


Ss Oe SG Gs es es ed 


207 








Adds 50% 
to Safe Top 
Speeds of 









, FLEXIBLE — 
COUPLINGS 





A new multiple leaf spring holds the col- 
lar in place—enables this Lovejoy Coup- 
‘ling to withstand considerably higher 
ispeeds with complete safety. Free-float- 
ing load cushions suspended between 
heavy metal jaws—no metal-to-metal pow- 
Instant adjustment for 
backlash and 
needed. 


er~transmission. 
shock; vibration, 
misalignment. No _ lubrication 
Cushions available for every 
duty . . . 1/6 to 2500 h.p. 


surge, 


WRITE TODAY FOR COMPLETE 
CATALOG AND QUICK- 
FINDING SELECTOR CHARTS 


LOVEJOY FLEXIBLE COUPLING CO. 


5018 W. Lake Street Chicago 44, Illinois 


Also Mfrs. Lovejoy Universal Joints and 
Lovejoy Variable Speed Transmissions 
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The appointment of 
Adolph J. DeMatteo 
as chief engineer has 
been announced by 
the Watson-Stillman 
Co., Roselle, N. J. In 
his new position Mr. 
DeMatteo will direct 
the engineering activ- 
ities of his company, 
designers and manu- 
facturers of hydraulic 
machinery for’ the 





plastics, metalwork- 
ing and railroad in- 
dustries. A graduate 


of New York Univer- 
sity with a B.M.E. 
degree, Mr. DeMatteo 
joined Watson-Stillman in 1944 and since 1946 has 
held the position of assistant chief engineer. He is 
a member of both the Society of Automotive Engi- 
neers and the American Society of Mechanical Engi- 
neers. 


Adolph J. DeMatteo 


Cameron Machine 
Co., Brooklyn, N. Y., 
has appointed Leon- 
ard Rockstrom to the 
position of vice presi- 
dent in charge of en- 
gineering. He has 
served as chief en- 
gineer for the past 
two years. Mr. Rock- 
strom was formerly 
director of engineer- 
ing for the F. X. 
Hooper Co., Glenarm, 
Md. During World 
War IT he served with 
the Ordnance Design 
Section, Brooklyn 
Navy Yard, and was 
an instructor in kinematics for the U. S. Army at 
Manhattan College. He is a graduate of New York 
University. 


Leonard Rockstrom 


. 


Dr. Francis C. Frary has-retired as director of re- 
search for Aluminum Co. of America and is succeeded 
by Dr. Kent R. Van Horn. Dr. Frary, called the 
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founder of organized research in the aluminum in- 
dustry, joined Alcoa in 1918. He organized Aluminum 
Research Laboratories at New Kensington, Pa., which 
under his leadership became one of the world’s fore- 
most industrial metallurgical research institutions. 
He holds more than 30 U. S. patents and is author 
and co-author of numerous books and papers on me- 
tallurgical and chemical subjects. Dr. Van Horn, 
a veteran of 22 years with Alcoa, advances from 
the position of associate research director. He is 
widely known for his articles in technical publica- 
tions, is co-author of a textbook on metallurgy, and 
has another book scheduled for publication this 
year. He came to the company in 1929 as a research 
metallurgist at the Cleveland division of the Alumi- 
num Research Laboratories and became assistant 
manager of this division in 1944. A year later he 
was advanced to chief of the division and in 1949 
was made assistant director of research in Cleveland, 
from which position he was transferred to the New 
Kensington headquarters. 


L. E. Lentz, vice 
president of Under- 
wood Corp., New 
York, has been named 
to direct all research, 
experimental and de- 
velopment engineer- 
ing for the company. 
Formerly assistant 
superintendent of the 
General Vehicle Co. 
of Long Island City, 
N. Y., Mr. Lentz 
joined the Elliott- 
Fisher Co. at Harris- 
burg, Pa., as service 
manager in 1918 and 
was advanced to vice 
president of that 
company five years later. When the Elliott-Fisher 
and Underwood Typewriter companies were consoli- 
dated in 1928, Mr. Lentz was transferred to New 
York. He has served as a vice president of Under- 
wood Corp. since 1931. 


L. E. Lentz 


° 


Justus B. Stevens has been appointed vice president 
and chief engineer for Sealol Corp., Providence, R. I. 
Mr. Stevens joined the company as a draftsman-en- 
gineer. Recently he has had responsibility for the 
design and development of mechanical rotary shaft 
Seals and has assisted in the application of Sealol 
Seals in products such as pumps, gear boxes, speed 
reducers, aircraft gas turbine engines, etc. Working 
with Mr. Stevens is Kenneth Bell, recently appointed 
assistant chief engineer. 


* 
Announcement has been made of the appointment 
of Dr. Lauriston C. Marshall as director of Link-Belt 


Company’s new Physical Testing and Research Labo- 
ratory at Indianapolis. He will be responsible for an 
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ENGINEERING ABILITY 


Stopped the problem cold 


for this Refrigerator! 





... With Springs by Automatic Spring Coiling Co. 


The need was very specific— 


“Give us a spring,” this refrigerator manufacturer 
requested, “that can THINK ... so to speak. We 
have an evaporator door to the cold chest com- 
partment that must respond to the touch of a finger, 
swing open to a certain angle, and stop there. It 
should also be possible to close the door with a nudge 
of a food-burdened housewife’s elbow.” 


So ... Automatic Spring Coiling Co. was called 
in and Engineering Ability came through! 


The answer... calculated by our engineers was 
to design a spring with precisely the right build-up, 
with just the right combination of spring and wire 
diameter. In this way, not only would the spring do 
the required job—metering out its energy at the right 
rate—but also tolerances would be such that produc- 
tion could be handled with facility on our high speed 
equipment. 


Put Automatic Spring Coiling Co. to work on 
your spring problem. See how members of our 
entire organization— consultants, designers, 
sample-makers, inspectors—swing into operation 
and click. Working as a well-integrated team 
with strict adherence to Quality Control we 
pledge ourselves to bring you the finest, most 
dependable springs to insure the successful and 
efficient performance of your product. 


Our veteran consulting engineers are ready to 
survey your requirements without obligation. 
Please write. 


AUTOMATIC SPRING COILING CO. 


4043 West Thorndale Avenue 
CHICAGO 30, ILLINOIS 
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extensive program of original research, as well as 
for continuing investigation into ways and means of 
improving production methods and the quality of 
conveyor and power transmission products developed 
by the company’s 16 manufacturing plants. 


Artisan Metal Works Co., Cleveland, has appointed 
Fred A. Montgomery as chief engineer. Mr. Mont- 
gomery was most recently in charge of engineering 
at the Bunell Machine & Tool Co., Cleveland, where 
he directed the building of special machinery and 
machine tools. He has done special design and de- 
velopment work for the Gabriel Co., Osborn Mfg. 
Co., Van Dorn Iron Works, Breckenridge Machine Co., 
and for twelve years headed -his own consulting engi- 
neering and design concern. 

° 


The appointment of John Waldherr Jr. to the posi- 
tion of director of engineering has been announced 
by the Chefford Master Mfg..Co. Inc. of Fairfield, 
fll. Mr. Waldherr will direct-all engineering activities 
related to the company’s automotive products and 
Ordnance contracts. He joined the company in 1947 
and has served as chief desigm engineer since 1949. 

SJ 


Dr. William A. Thomas has joined the engineering 
staff of The Electric Products Co., Cleveland. He 
has served in the engineering department of General 
Electric Co. and as an electrical engineer with E. I. 
du Pont de Nemours & .Co. Inc. 











Formerly chief engineer of Harrison Radiator Divi- 
sion of General Motors Corp., Laurence P. Saunders 
has joined Bell Aircraft Corp., Buffalo, as a chief 
administrative engineer. 

° 


The Oliver Corp. has appointed T. H. Morrell chief 
engineer at its Charles City, Iowa, plant to succeed 
the late Louis A. Gilmer. Also, P. Y. Burns was made 
assistant chief engineer and is replaced as supervisor 
of experimental engineering by Homer Dommel. 

o 


Raymond L. Carey is now assistant chief engineer 
for Taylor-Wilson Mfg. Co., Pittsburgh. He was 
formerly tube mill engineer of Jones & Laughlin 
Steel Corp. at Aliquippa, Pa. 

° 

Magnetic Metals Co., Camden, N.J., has appointed 
Dr. A. W. Friend ‘as director of engineering and de- 
velopment. Dr. Friend comes to his new position from 
the instrument division of Daystrom Inc., where as 
director of engineering he has been developing radar 
gun fire control apparatus. 

° 


Vernon N. Ferguson,..assistant chief industrial en- 
gineer for the Texas Division of North American 
Aviation Inc. during World War II and more re- 
cently on the faculties of the University of Kansas 
and‘ the University of Texas, has been appointed chief 
industrial engineer of Texas Hugineering and Manu- 
facturing Co. Inc., Dallas, Tex. 





























That in addition.to natural-rubber, there 
are six basic synthetic elastomers from 
which Parco “8” rings-are manufac- 
tured? When preperly compounded and 
processed, the most desirable inherent prop- 
erties of each can: be brought out, making 
them suitable for most applications requir- 
ing a simple, economical, and efficient seal- 
ing mechanism. Because of their years of 
experience, Parco engineers are best quali- 
fied to recommend and tailor Parco balanced 
compounds for your needs. Consult them! 


All dash numbers of 6227, 6230 and 
6290 series for commercial 
applications or Army-Navy installations 
to Specifications MIL-P-5516 (6227 
and 6230) and MIL-P-5510 (6290) are 
available from stock. 
“0” ring packings to your specification 
are available on-order. 







Plastic and Rubber 
Products Company 


2100 Hyde Park Boulevard, Los Angeles 47, California 
820 No. State St., Chicago 10, Illinois 
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SUB-CONTRACT THE 


METAL STAMPINGS NEEDED 
ON YOUR DEFENSE ORDERS! 


TRANSMITTER CASE AND COVER 





DEFENSE DIVISION 











“biers \N METAL STAMPINGS 
FOR OVER 70 YEARS 


Over a period of many years, Geuder, Paeschke & Frey Co.,zhas 









Ga. Aluminum 
18 Rcemless Drawn = 5 
— die SAwidth—9 34" Height of Case— 


















HOUSING FOR INDUSTRIAL produced many-stampings for both civilian and military products. 


VACUUM CLEANER 


muy 





The items range from simple to highly intricate designs and demon- 





strate our technical efficiency and modern facilities. Illustrated here 





Seamless drawn are a few of the many sub-contract jobs we have made for the 
ise welded to elec- 

trically welded 
body. Seamless 
drawn _Perforated 
insert is hot dip 
galvanized 18 and 
20 U.S. Ga. Steel. 

Height — 20”. 






government orders of our customers. 








AUGMENT YOUR PRODUCTION FACILITIES with G. P. & F. service. 











If you have a metal fabrication problem that’s outside your field or 
beyond your plant facilities, submit blueprints or ideas to us. We 
can do your work from fabricating and finishing to final assembly. 


Diameter of 
—~—1814"". 








Here’s a fast way to find out how G. P. & F. 
can help YOU on your defense orders. Send 
for new booklet: 









SMM LINDE for new books: 
SU ICMMMCMMMMEL TIGR 20%, for, Military 
GALVANIZING « WELDING 















VITREOUS ENAMELING 
Sitetrsned Covet SPRAY FINISHING 


o ae” L ATIN 
Senet ol aes EAD CO G 



















ELECTRIC LiGt . a eet, 
—— AERIAL DELIVERY TRANSMITTER CASE 


CONTAINER <<“ 










Aluminum | 
Length—26" 
Height—7 4°" 
Width—7% 


















Seamless Dr, 

—16 US. _ Steel 
Height—7 ye 

Diameter—6 ye 
























14B &SGa. 
Aluminum brazed 
to die cast ring— 


L . Seam] 
Length—10 1%" Width—914” Helghe one” 














15 Acres of Production Facilities ... Complete Tool and Die Department 
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OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


What type of 


CUSTOM BUILT 
WIRE CLOTH 
PARTS 


do you need 

































heat 
treating? 


pickling? 


screening? 


filtering? 


handling? 


You can be sure of getting exactly what you need in 
custom built wire cloth parts when you call—CAMBRIDGE. 


With more than 30 years experience in this field, we can 
work from your own prints. . . or, if none are available 
our design engineers will draw up prints based on your 
description of the job the part must do. 


Our newly expanded production facilities include equip- 
ment for cutting, forming, bending, shaping and welding 
of any metal or alloy in sheet, rod, or wire cloth form... 
as well as our large battery of wire cloth looms, 


Tell us your needs. Let us tell you how economically and 
quickly we can fill them. Write direct or call your Cam- 
bridge field engineer. Look under “Baskets-Wire” in 
your classified telephone directory. 


The Cambridge 
Wire Cloth Co. 


Dept.N * Cambridge 2, Md. 
aga uae scribes Cambridge 
eet ee facilities for 
Arent fabricating metal 
specialties. Write 
for your copy today. 


FREE CATALOG de- 








THE ENGINEER'S 


Library 





Quality-Control Handbook 


Edited by J. M. Juran, consulting management 
engineer; published by McGraw-Hill Book Co., 
New York; 800 pages, 6 by 9 inches, clothbound; 
available from MACHINE DESIGN, $10.00 postpaid. 


This is the first comprehensive handbook in the 
field of quality control. Containing fifteen chapters 
by ten contributors, it is divided into two sections. 
The first, nine chapters long, explains the universal 
principles, techniques and methods of quality control. 
The second, with six chapters applies these principles 
to particular processes. 

Economic considerations are reviewed first, followed 
by a discussion of the methods for specifying qual- 
ity. A long chapter presents methods for organizing 
a quality-control program in a manufacturing plant. 
Acceptance (the passing or rejecting function of 
the inspection department) and assurance (oversee- 
ing and checking quality-control procedures) are then 
reviewed. Rounding out the first section of the book, 
the next two chapters—some 160 pages in length— 
cover statistical methods and paper work, with a 
final chapter on applications of electric accounting 
machines to quality-control procedures. 

Specific applications of quality control are described 
for seven types of operation; textile production, chem- 
ical processing, aircraft manufacturing, electron-tube 
manufacturing, inspection sampling of incoming parts, 
and screw-machine operations. 


> ie > es 


Theory of Elasticity 


Second edition by 8S. Timoshenko and J. N. 
Goodier, professors of engineering mechanics, 
Stanford University; published by McGraw-Hill 
Book Co., New York; 506 pages, 6 by 9 inches, 
clothbound; available from MACHINE DESIGN, 
$9.50 postpaid. 


Having the same basic arrangement as the first 
edition, published in 1934, this volume has been re- 
vised to include new developments and clarifications 
in the theory of elasticity and its applications. Former 
brief treatments of the photoelastic method, two-di- 
mensional problems in curvilinear co-ordinates, and 
thermal stress have been expanded to separate full 
chapters. New material and information deal with 
the theory of the strain-gage rosette, gravity stresses, 
Sain‘-Venant’s principle, components of rotation, and 
the reciprocal theorem. Also covered are general 
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equation solutions, the approximate character of 
plane stress solutions, center of twist and center of 
shear, torsional stress concentration at fillets, the | . 
approximate treatment of slender sections in torsion 
ferences and its applications has been added. 
LD is 


and bending, and the circular cylinder with a band of 
pressure. An appendix on the method of finite dif- 





Helicopter Analysis 


By Alexander A. Nikolsky, professor, Primee- 
ton University; published by John Wiley & Sans 
Inc., New York; 340 pages, 5% by 9 inches, ib 


clothbound; available from MACHINE DESIGN, 








$6.50 postpaid. solves 
A general physical picture of helicopter theory and 
che a possible approach to the analysis of some of the many pr oblems 
-_ basic helicopter problems are covered in this book. 
me Parts of the book represent original analyses by the caused by sliding or rotat- 
“ author—mainly in dynamic stability and control ; the ing parts which are difficult 
rest is an interpretation of previous work. Simplifi- ‘ 
les cations and assumptions have been made where heli- or impossible to lubricate 
wil copter theory, rapidly expanding, has left uncertain 
; areas. These assumptions and simplifications, based A , 
a! on the author’s research experience in helicopter de- constantly increasing stream 
ng sign and analysis, are clearly marked. of problems are facing engineers 
- The first four chapters cover steady vertical and and designers today involving 


forward flight, the subjects being: a review of air 
| screw theory; the helicopter in steady vertical flight; 
hinges, flapping, and feathering systems; and forward 
flight. Dynamic stability and contrel: response are 
ee studied in the next three chapters“for the general 
ease, for hovering flight and, longitardinally, for a 


Sliding or rotating parts where 
lubrication is difficult or im- 
possible. For such applica- 
tions, Purebon, the mechanical 


4 carbon, is often the ideal 





laterally stabilized helicopter with articulated blades answer. Typical applications 
‘aa ___ a sae. singe, beasingy, 
m- P , pistons, piston rings, pump 
ibe vanes, valve seats, meter discs, 


ts, | Association Publications Se hem of datinn dnee 


Purebon comes in a wide 
variety of grades. It is strong, 
tough, readily machineable and 
in many cases-can be mold- 
ed directly to size. 


NACA Technical Series: Each of these reports is 8 
by 10% inches in size, paper-bound and side-stapled, 
and contains complete drawings and illustrations. 

The following Technical Notes are available: 








2449. Investigation of influence of chemical ‘composi- 
tion on forged modified low-carbon N-155 alloys 
in solution-treated and aged condition- as related 
to rupture properties at .1200 F—111 pages 

2472. Fundamental effects of «eld working on creep 
properties of low-carbon Ns155.alloy—45 pages 

2538. Mechanical and corrosianm tests of spot-welded 
aluminum alloys—74 pages 

2586. Fundamental effects of :cold-work on some 


Bulletin No. 482 tells the 
complete story of Purebon. 
Write for your copy today. 


‘PURE CARBON CO., INC. 


rst cobalt-chromium-nickel-iron - base - creep-resistant 446 HALL AVE. ST. MARYS, PA. 
re- alloys—12 pages 

oe Additionally, the following Technical. Memorandum 

= is available: 

-di- 

und 1322. Theory of thin-walled rods (Translated from 

Pull Prikladnaya Matematika i Mekhanika, v. 13, Nov.- 

ith Dec. 1949, p. 561-596)—53 pages. 

3€8, Copies of these reports may be obtained from Na- 


und | tional Advisory Committee for Aeronautics, 1924 F St,. 
ral | Washington 25, D. C. 
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An alloy with 
practically no thermal expansion 
up to 400 F 


Note in the graph how the low thermal 
expansion rate of Carpenter Invar “36” 
compares with other metals. The free- 
machining alloy, Carpenter Free-Cut Invar 
“36”, has the same low expansion char- 
acteristics and simplifies production of 
machined parts. 


Where the operation of precision instruments 
or machines is affected by temperature vari- 
ations, the low expansion of this alloy helps 
to insure constant accuracy. Another 
important use is in automatic on-and-off con- 
trols, such as thermostats. These controls are 
operated by the difference between invar’s 
low expansion rate and that of a high 
expansion metal. 














IN 
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For detailed engineering data on the 
Carpenter Invar “36” alloys, write for a 
copy of the Carpenter Low Expansion Alloy 
book. It contains 23 pages of data on expan- 


sion and mechanical properties, 
A 
\ a a“ } 





physical constants, etc. 


THE CARPENTER STEEL COMPANY 
120 W. Bern Street, Reading, Pa. 




















a oe Export Department: 
© a Carpenter Steel Co., Rdg., Pa. 

\———— “CARSTEELCO” 
anal enenae ene ~ 
| THE CARPENTER STEEL CO., Reading, Pa. | 
| Please send a copy of your Low Expansion Alloy Book. 7 
| NAME TITLE | 
(Please Print) 
| company 
| ADDRESS | 
| city __ ZONE STATE | 
in csc Se NeNdisemenememceeinupcmenenateainens J 
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NOTEWORTHY 


F ELT-CORED SPRINGS in a rotary electromag- 
netic relay serve to absorb shock and vibration, there- 
by prolonging service-free life of the unit. Spring 
vibrations are effectively damped out by cylindrical 
felt inserts within the extension springs which reset 
the armature. Peripheral surfaces of the armature 
are contour-ground, receding at the rate of 0.001 inch 
per degree, to equalize the torque developed through- 
out 45-degrees rotation. To reduce the possibility of 
a-c hum and possible failure to reset because of re- 

















sidual magnetism, contacting surfaces of the rotor 
and stator are crowned and chrome-plated. Copper 
shading coils are also employed to obviate tendency 
toward hum or chatter in the unit which is designed 
for actuating electrical switches, control valves, me- 
chanical devices, etc. The armature shaft thrust 
bearings of the device are supported by dished metal- 
lic thrust plates inside the end-bells. These shock- 
plates resist damaging effect usually incurred by 
shock loading. Patent No. 2,563,271 assigned to Mag- 
netic Devices Inc. by Osborne I. Price. 


Revotvine CYLINDER BARREL in a recipro- 
cating pump eliminates the usual valves and timing 
mechanism employed in piston type pumps. The mul- 
tiple-cylinder barrel containing opposed pistons is 
ball bearing mounted in the main body of the pump 
to offset side pressure forces. Pumping action 
through individual cylinder ports is induced by the 
approach and recession of the spring separated pis- 
tons as they are carried between two canted thrust 
bearings. Rotary valving action is effected by seal- 
ing lands between the inlet and outlet cores in the 
central section of the pump body. One of the thrust 
bearings may be shifted 180 degrees to cancel pump- 
ing action without stopping pump rotation. The 
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Naruratty every U. S.. Rubber V-Belt has special properties, 
depending on its ultimate purpose. 

But if a belt has to handle conditions not usually found on 
the average drive, then it has to be “prepared” for that job. If an 
oil condition is involved, the belt may be made with an oil- 





Top rubber cushion in closely engi- 
neered balance with the lower section . . . 
to keep cool under constant stretch and turn. 


Equa-Tensil Cord Section—all cords 
scientifically placed, each pulling its share 
of the load. 


4 sturdy level cushion for the Equa- 
Tensii Cord Section provides structural 
firmness for V-grooves and over the flat 
pulley of V-to-flat drives. 








MULTIPLE V-BELTS 
F.H.P. BELTS - FAN BELTS 
SPECIAL PURPOSE BELTS 


Prepared for 





















































resistant cover, or, if the condition is extreme, the entire belt 
may be made of oil-proof construction. 


Where generation of static electricity occurs, the V-belt is so 


compounded that it becomes a conductor of electricity. 


Only U. S. Rubber gives you all of these 4 V-Belt advantages: 


1. Major part of inherent stretch worked out by mechanical means, 
yet enough elasticity is retained to allow belt to withstand 
severe shock loads. 


2. Cords treated with latex, to reduce heat generated by constant 
flexing, and to get maximum adhesion between the component 
parts of the belt. 


3. Protective jacket that increases grip while keeping out dirt and 
prolonging wear. 


4. Unique Equa-Tensil Cord Section—exclusive with U. S. Rubber 
—ae provides efficient pull and strength under diverse 
operations. 


For more information write to address below. 





PRODUCTS OF 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION ¢ ROCKEFELLER CENTER, NEW YORK 20, N. Y. 



















% Low Cost 


FASTER...EASIER 


Aissetibly with 


DRIV-LOK PINS 





% Wide Selection of Materials 


* Versatile...Types for 
Most Applications 
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DRIV-LOK Pins speed assembly be- 
cause they require only a drilled 
hole for installation—no taper or 
size reaming necessary. Drill the 
hole—drive or press in the pin... 
the job is complete. 

Type E DRIV-LOK Pins (illustration 
at top) find many applications as 
pivot pins, T-Handles in tools and 
valves, cotter pins, cross pins, etc. 
DRIV-LOK Pins are available in 
many types—in carbon steel, stain- 
less, alloy and brass; diameters 
from %;," to 44", can be heat treated 
or plated to your specifications. 
Write for catalog and samples, 
giving nature of your fastener 




















TYPE A 
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DRIV-LOK PIN 





TYPE B 
<7 
TYPE C 
———— 
TYPE D 











-— =o - a Re: Y 
715 Chauncey St. ¢ Sycamore, Ill. 
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pump may be converted for reverse rotation by re- 
moving the body bolts and relocating the shaft-end 
housing and bearing assembly 180 degrees around. 
To do this, it is not necessary to remove or change 
any of the internal parts. Patent 2,565,582 assigned 
to Be-Ge Mfg. Co. by John A. White, Jr. 


F LOATING INTERLOCK PIN effectively insures al- 
ternate positioning of pushbuttons in a diaphragm 
gas control valve. Located in a crosshole between 
the pushbutton stems, the pin is slightly longer than 
the distance between the stem guide hales. One end 
of the pin is held in a radiused groove of the de- 
pressed pushbutton stem by the other end being in 
contact with a straight stem portion.of the released 
pushbutton. Difference in compressed length of the 
diaphragm control springs, as determined by the 























™ To system 





pushbutton positions, permits one of two sources of 
gas supply to become depleted.to a predetermined 
pressure before the reserve supply automatically 
feeds into the system. Manual-operation of the pro- 
truding pushbutton reverses the valve status without 
disrupting service and the discharged bottle may then 
be replaced by a full one without interruption of serv- 
ice or loss of gas from the system. Patent 2,518,894 
assigned to Union Carbide and Carbon Corp. by Frank 
F. Humbarger, Ralph C. Pierson, and Willis G. Schep- 
man. 





Complete printed copies of all patents are avail- 
able from the Commissioner of Patents, Washington 
25, D. C., for 25 cents each. 
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Meet Everett H. Clark 


General Manager 


International Packings Corporation 
Affiliated with Graton & Knight Company 


Educated at Worcester Polytechnic Institute, Mr. 
Clark met his first packings problems as.a designer 
and manufacturer of precision instruments. With 
Graton & Knight Company since 1935, he has been 
factory worker, foreman, sales..correspondent, 
sales engineer, sales manager and finally. General 


e- Manager of the Packings Division. He-wrote the 
id 320-page Graton & Knight Packings Manual, 
d. which has been adopted as a text book in many 
e of the technical schools and colleges. A member of 


the Standards Committee of the American Leather 
Belting Association, he is now at work on the 
standardization and simplification of packings 
through the Joint Industry Conference. 





There’s a personal side to 






























> 
every packings problem 
It lies beyond the Dash number, with its dimensions. It involves 
questions relating to fluid: its pressure and temperature range; 
to apparatus: its function, metals and finishes .. . 

At G&K-INTERNATIONAL your answers to these questions 
receive the personal attention of men who have lived and worked 
with packings applications for many years. Their experience 

™ In this current series of advertisements 
we want you to meet these men. Their in leather and impregnants, in basic rubbers and compounds, in 
of experience is yours to command, 
d design and manufacture . . . all are summed up for you in pack- 
ly ° 
i. ings that meet your needs exactly. 
it 
n I 
7 second : FPN ATION AI 
M4 century : iF! 7 IY PAL. 











1851 


GRATON & KNIGHT COMPANY 
Worcester 4, Mass. 
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INTERNATIONAL PACKINGS CORPORATION 


Bristol, New Hampshire 
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Answer to Any 
Filtering Problem 
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For over twenty years Bendix-Skinner has spe- 
cialized in solving the filtering problems that 
“couldn't be done.”’ From this experience has 
come entirely new and exclusive filtering tech- 
niques which do even the work-a-day filtering 
jobs better and at lower long-range cost. Tell us 
about your problem—nine times out of ten 
Bendix-Skinner filters will supply the ‘‘finest’ 
answer. 


Over 350 Models providing filtration 
from 1 micron (.000019”) upwards 
at flow rates from 1 to 5000 g.p.m. 


Disc-type Ribbon-type Pleated-type 


SKINNER PURIFIERS DIVISION OF 8 


1503 TROMBLY AVENUE <aeneeee oi” 
DETROIT 11, MICHIGAN COLT 


ATION COMPORAT 


Export Sales: Bendix International Division, 72 Fifth Ave., N. Y. 11, N. Y 
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Protective Finishes 


(Concluded from Page 145), 


to do and also to prescribe the result. 

Design engineers should be conversant with Govern- 
ment finish specifications, the types of coating avail- 
able, and the principal objectives of the various phos- 
phate coatings. It would be profitable, too, to study 
different types of equipment in the field after years 
of service to determine inherent weaknesses—areas 
where chemical and mechanical failures are most 
certain to be found. 

The production of any equipment, civilian or mil- 
itary, necessitates careful design if it is to have an 
adequate, trouble-free life. This is especially true of 
both decorative and protective finishes. To deter- 
mine the optimum finish, the conditions under which 
the product is to operate must be clearly understood 
and the final choice made to obtain the best com- 
bination of properties. 

Design considerations, when military products are 
involved should include: Familiarity with the perti- 
nent finish specifications; the choice and application 
of the required protective phosphate finish; the choice 
and application of the required paint system; the 
inclusion of holes for adequate drainage and the 
avoidance of trapping areas which would cause the 
formation of moisture through direct leakage or con- 
densation; and the installation of adequate equip- 
ment to do the protective finishing job. 





Grinds Precision Gears 


RECISION grinding of hardened gears for print- 

ing presses, requiring exceptionally close toler- 
ances, is being done by American Type Founders Inc. 
on the imported Swiss Reishauer gear grinder shown. 
Electrical drive of the machine comprises seven syn- 
chronized motors, with table movements, feed and 
work centers hydraulically controlled. Cutting lubri- 
cant is kept clean by a magnetic drum which collects 
and removes steel grindings. 
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..this free booklet 
for engineers, draftsmen 


For example ... you'll learn about— 


® Kodagraph Autopositive Papers, Cloth and Film, 
which produce positive photographic intermediates 
directly —without a negative step; which can be handled 
in ordinary room light—exposed in your direct-process 
or blueprint machine, or vacuum frame . .. and processed 
in standard photographic solutions. 


® Kodagraph Repro-Negative Paper, which produces 
positive photographic intermediates directly from your 
blueprints, Van Dykes, and other negative originals; and 
which is exposed and processed in the same fast, con- 
venient manner as the Autopositive materials. 


Niow — veviged 


aud enla rged 


..here are all the facts on Kodagraph 
Reproduction Materials (which can be processed by you 
or your local blueprinter) ... and the many ways they 
can cut your drafting-room and print-making costs. 










“Modern Drawing and Document Reproduction” is a concisely 
written, well illustrated booklet which introduces you to the revolu- 
tionary line of photographic materials specifically created by Kodak 
for use in existing reproduction equipment. It will enable you to select 
the right material for the job at hand... and duplicate the savings 
now being realized by thousands of business and industrial concerns. 


®@ Kodagraph Contact Papers and Cloth, which give 
remarkable results . . . and simplify print-making in all 
types of contact photocopying equipment—ending the 
need for split-second timing and trial-and-error testing. 


@ Kodagraph Projection Papers and Cloth, which en- 
able you to obtain, with your enlarger or process camera, 
sparkling reproductions from your microfilm or other 
reduced-scale negatives—“blow-ups” that compare favor- 
ably with the originals in legibility. 


@ You'll also find helpful information on Kodagraph 
Micro-File Equipment designed to meet the microfilm- 
ing needs of engineering departments, large and small. 


Kedagroph Weatertals 


“THE BIG NEW PLUS” in engineering drawing reproduction 
re si MAIL COUPON FOR FREE BOOKLET -—————-——-—-—-—-—-—-—--—-—-—-—- 


Name 


Eastman Kodak Company, Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a free copy of “Modern Drawing and Document Reproduction”— 
your booklet that gives the full story of Kodagraph Reproduction Materials. 


Position 











Com pany. 
Street__ 
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Heli-Coil* screw thread inserts will increase the strength of threaded 
fasteners im your product... permits you to use smaller boss sections 
and fewer or smaller fastenings. You benefit through more compact, 
functional design, with substantial cost and weight savings. 

You add strength by using Heli-Coil inserts because they automatically 
adjust to the mating threads, compensate for lead error, and distribute 
the load over ai/ the threads. 

You save weight (up to 75% over solid bushings) because Heli-Coil 
inserts are precision-formed coils with no “wall thickness”. And they’re 
made of tough stainless steel to free you from troubles like stripping, 
galling, corrosion and thread wear. 

For National Coarse, National Fine and Unified threads in Classes 3, 
3B, 2 and 2B, and for spark plugs and pipe threads. Conforms to all 
industrial and military specifications. 


FOR THE FULL STORY, SEND US THE COUPON BELOW 


HELI-COIL CORPORATION 


122 SHELTER ROCK LANE, DANBURY, CONN. 


Please send me [_] Bulletin 252 on Design Data 
CD Bulletin 349 on Salvage and Service 





NAME 
FIRM_ 
STREET. 
CITY. ZONE STATE 
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REPORT ON 


RODUCTION records—and con. 
tinued shortages—are still the 
general pattern of the materials pic. 
ture. Steel production for 1951 was a 
record 105 million tons, the first 
time that steel preduction has ever 
exceeded the 100@million-ton mart, 
Aluminum production was almost 1! 
per cent above the 1950 figure. Nick- 
el’s increase was 10rper cent. 

Decpite these inczeases, a “stabil 
ized pattern at previous levels” con- 
tinues, according to the National Pn. 
duction Authority.+In other words, 
current shortages are destined to stay 
with us for a while. Metals in tight- 
est supply are copper, nickel, cobalt, 
tin and lead. Cold-rolled steel strip. 
however, is in fair to good supply, 
and light-weight alloy and malleable- 
iron castings have eased. 

Among nonferrous metals, copper 
continues to be the most critical, with 
little relief expected. Industry’s op- 
erating inventory of tin is very low. 
Zinc, nearly as short as copper; and 
lead, slightly better, still suffer as a 
result of trickling imports due to 
world prices. 

Supplies of rubber and synthetic 
rubber have improved greatly, with 


category. 

The plastics raw-material supply 
situation, too, has improved consider- 
ably since a year ago. Although mili- 
tary applications for plastics have in- 
creased substantially, the current sup- 
ply has increased, and future in- 
creases seem likely. 

Many plastics are now in a bal- 
anced situation, with supply meeting 
the current demand. Thus, the phen- 
olics, ureas, cellulose acetate and bu- 
tyrate, the acrylics, polystyrene, the 
vinyls, and nylon (plastic type) al 
seem adequate. Ethyl cellulose, mel: 
amine and the polyesters are in ade 
quate supply, but future military re 
quirements may alter this situation 
Polyethylene is still in short supply 
but increased production is expecte! 
to relieve this condition to some ¢* 
tent. 

Call for Relief 


Many materials producers are be 
ginning to ask for a relaxation © 
materials controls. Thus, Richard F 
Sentmer, assistant executive vic’ 
president of U. S. Steel Corp., favor 
termination of present steel control} 
as sean as possible, with an interi 
program to take care of the transitio 
period: H. E. Humphreys Jr., pres! 
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dent of U. S. Rubber wants a com- 
pletely free market, claiming that the 
rubber stock-pile is now more than 
adequate, that certain kinds of syn- 
thetic rubber are already in surplus 
supply, and that there is a glut of 
natural latex. 

Even though the possibilities are 
slight that materials controls will be 
terminated completely in the near 
future, production facilities for many 
raw materials are being rapidly ex- 
panded—a sure sign that materials 
controls will be relaxed if no drastic 
increase is needed for the defense 
effort. 

The aluminum industry, for exam- 
ple, has at present a capacity of 1743 
million pounds per year. During 1952, 
facilities for producing 847 million 
pounds will: be added. In 1953 this 
figure will again be upped by 428 
million pounds. 

By 1954 the Canadian nickel indus- 
try (which produces more than 90 
per cent of the free world’s total 
supply) will raise production figures 
30 per cent over pre-Korea levels. 

Annual steel capacity is now about 
108 million tons. By July 1 it will be 
113.5 million tons. By the end of 
the year it will be 118 million tons. 


And by the end of 1953, considering. 


presently planned expansion only, it 
will be 120 million tons. 
Other Side of the Picture 

Despite the glimmer of light show- 
ing on the horizon, a few dark spots 
are evident. Over-the-ceiling con- 
tracts have been negotiated with op- 
erators of nine high-cost copper 
mines, a drastic move by which the 
Government subsidizes the mines in 
order to maintain their. annual output 
of 16,000 tons. And release of Gov- 
ernment-held surplus stocks of cop- 
per, lead, zinc and aluminum scrap 
was recently necessary to help make 
up the deficiency in industrial re- 
quirements. 

So it appears that the calls for 
termination of certain controls will 
have to be considered by NPA— 
either this year or next—and it is 
certain that raw materials producing 
industries will continue their pressure. 

CMP Regulation Amended 

A wide range of revisions has been 
issued by the NPA in the Controlled 
Materials Plan Regulation No. 1, 
which sets forth the basic rules of 
CMP. Among the principal changes 
are a new definition of controlled 
materials, and a raise in the quanti- 
ties of controlled materials which 
manufacturers of Class B products 
may self-certify in orders. 

The new changes provide a con- 
Solidated regulation that incorporates 
all previous amendments as well as 
new changes. Previously CMP was 
an “open-end” operation, i.e., not all 
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of product or process 





Widely used in industrial controls for heat treating 
for the control of plastic and injection molding 
Fol} olialeMmlarelailolamal-velilate MUTE dlale Melale Melelitelitels 
purging gas fired ovens etc. where accuracy of timing 
improves quality, reduces supervision or vitally protects the process or 
equipment itself the Cramer Type TEC Time Delay Relay 
provides an adjustable time delay between the 
eyer eh ilolae) Me Maelaligel Mdiga Ti melils Mlit subsequent closing or 
oy ol -Tallale Mo) Mo MA Lele lo Mal gel] Mmm OL-Si Tel al-Te MR fel ame l-Te\-talefe] o) [= 
. Compact construction 


trouble-free service 


n=) 4sactiilst i amelaatigeh i=) 


‘For complete details of the Type TEC 
ol ale Meh ial-1ame(s} ol-Valelo]o)(-M @igelait-1s 


timing instruments olale Me ele leh mnie), 





copy of new Cramer Catalog. 


g= i LW¥, Bey, /\ F ./ f f ) i > 
rit VAY KAM EK (07 PNY 
BOX 6, CENTERBROOK, CONN. 2 * 
«yg? ° . , . 
Builders of dependable timing devices for more than 25 years. 
INTERVAL TIMERS © TIME DELAY RELAYS «+ RESET TIMERS «© CYCLE TIMERS 


PULSE TIMERS : RUNNING TIME METERS PERCENTAGE TIMERS 











LET FEDERAL 
Diem 4°) ') °3 
SPECIAL GAGES 


Designing and building dimensional 
gages requires a definite type of experi- 
ence and know how in what makes a 
gage measure precisely. 

Here at Federal this very practical and 
long experience covers a wide range of 
gaging requirements which can’t be 
equalled anywhere in the world . . . and 
it’s ready to serve you. Over 25,000 gage 
designs are in our files and one of them 
can quite possibly be adapted for 
your requirements at less cost 
than the trial and error method 
so often used. 

We will gladly work closely 
with you on your dimensional 
gaging requirements, for the 
quick answer .. . the right answer. 
Bring your gaging problems to 
Federal and take advantage of our 
engineering experience. Send full 
details and blueprints to Federal 
Products Corporation, 1302 Eddy 
Street, Providence 1, R. I. 
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FEDERAL 


Largest manufacturer devoted exclusively to designing and 
manufacturing all types of DIMENSIONAL INDICATING GAGES 















manufacturers of products containing 

controlled materials were covered by 
its procedures. With the new changes, 
CMP now covers 100 per cent of 
manufactured products. 

The new definition of controlled ma- 
terials is designed to amplify and 
extend the previous definition, and 
is in accord with official interpreta- 
tions previously rendered. It reads 
(italics represent changes or addi- 
tions ) : . 

““Controlled material’ means do- 
mestic and imported. steel, copper, 
and aluminum, in the forms and 
shapes indicated in Schedule I of this 
regulation, whether new, remelted, 
rerolled, or redrawn, including used 
and second quality materials, shear- 
ings, and material sorted or salvaged 
from scrap which are sold for other 
than remelting, rerolling or redraw- 
ing purposes.” 

In conjunction with the revised 
definition a number of steel, copper 
and aluminum materials were added 
to Schedule I (list of controlled ma- 
terials). Items formerly included un- 
der several general headings are now 
defined more exactly. These revisions 
will go into effect with second-quar- 
ter allotments. 

Smaller Users Self-Certify 


Beginning with the second quarter, 
about 15,000 additional small users 
of controlled materials will be re- 
lieved of the necessity of filing CMP- 
4B applications for allotments of steel, 
copper and aluminum. Manufacturers 
of Class B products (as listed in the 
Official CMP Class B Product List 
of the NPA) will not be required 
to apply to NPA for metals to be 
used in the second quarter if their 
requirements per quarter are less 
than the following amounts: 


GREDOM GOOGE cccccccccescccccecss 30 tons 
BED GE... o ceccacscscceccscsescss OUD 
I Doo xo ns dcuescensees Eee 
Copper and copper-base alloys... .. 3000 Ib 
MD % 60 kbiekedeeweweeseeuben 2000 Ib 


Previously the limits for self-certifi- 
cation were: 


Ee 
BE GIB - ood v0d once v4 6660 00608 ¥% ton 
Ge GEE cceccccaseencneccanve none 
Copper and copper-base alloys ..... 500 Ib 
SEE 3. Ke 06 60'0 4k <dda deck anees 500 Ib 


Under the amended Regulation I, 
the manufacture of any product con- 
taining controlled materials is for- 
bidden unless the manufacturer has 
an authorized production schedule. 

Two more changes have been made 
worthy of attention. The first extends 
the period after expiration of a quar- 
ter during which a manufacturer may 
still accept a carry-over delivery of 
controlled materials from seven to 
15 days. The second permits the 
use of a DO rating on orders for 
products or noncontrolled materials 
for delivery after the expiration of 
the quarter for which the related 
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‘ Yes ... there’s a fractional motor in the Delco line 
| that’s engineered to meet your requirements . . . and 
2. built to serve you and your product longer and better. 
That’s true because the Delco line is a complete line, 
and every type of Delco motor has been proved in use. 
Electrically and mechanically, Delco motors are made 
to deliver peak performance—continuously. Each part 
I, : — 
1 ” is precision made . . . and the motors assembled, 
sat oil-resi” 4 eae 
r- ecial of inspected and tested to assure Delco dependability 
os for the user. 
le Learn for yourself how Delco motors can serve you 
is . : 
* better. Call or write Delco Products, Dayton, Ohio, 
y or the nearest sales office listed below. 
of 
oO 
fe DELCO PRODUCTS 
a og Division of General Motors Corporation, Dayton, Ohio 
is DAYTON OHIO 
f 
d 
SALES OFFICES: Atlanta * Chicago * Cincinnati « Cleveland + Dallas + Detroit + Hartford + Philadelphia + St. Louis + San Francisco 
’ 
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SHOCK a VIBRATION NEWS 








the answer 


TO YOUR SHOCK AND VIBRATION PROBLEMS 


will be found in this complete family of Barrymounts. 
From tiny, ounce-rated unit mounts . . . through rug- 
gedized bases . . . to heavy-duty isolators for industrial 
machinery ... Barrymounts meet all your needs. FREE 
CATALOGS give you details of dimensions, load ratings, 
and military specifications met by these effective vibra- 
tion and shock isolators. 


FOR AIRCRAFT SERVICE 
Catalog 509 describes ALL-METL Barrymounts for use 
at extreme temperatures. Catalog 502-A covers Air- 
damped unit mounts and bases. 


FOR INDUSTRIAL USES 
Catalog 504-B describes the general line of Barrymounts 
rated from ¥% ounce to 3300 pounds. Catalog 607 covers 
the use of Barrymounts with heavy indaatetal machinery. 
And for SPECIAL PROBLEMS 
ask the advice of our Field Engineering department, or- 
ganized to apply our wide experience to your particular 
needs. 











Address all inquiries to: 


THE BARRY CORP. 


722 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 
SALES REPRESENTATIVES IN oy 
Atlanta Chicago Cleveland Dallas Dayton Detroit Los Angeles. 3 
Minneapolis New York Philadelphia Phoenix Rochester St. Louis : 
San Fratitisco Séattle Toronto Washington i 
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allotment is valid. This second change 
is in recognition of the fact that lead- 
time factors sometimes make it neces- 
sary to receive noncontrolled mate- 
rials or products later than the basic 
controlled materials. 


Assistance in Placing CMP Orders 


Manufacturers unable to place au- 
thorized controlled materials orders 
for steel, copper or aluminum will 
now be able to receive assistance from 
the NPA. The NPA’s Metal and 
Minerals Bureau will help to see that 
allotments under CMP find a place 
as firm orders on producers’ mill 
schedules. 

Before coming to NPA for assist- 
ance, however, holders of CMP allot- 
ments must make every effort to 
place the orders themselves, and must 
be able to show that they have tried 
to place the orders with several sup- 
pliers without success. 

If such an attempt is unsuccess- 
ful, the manufacturer may fill out 
NPA form 148, giving information 
needed to identify the particular ton- 
nage involved. The form should then 
be forwarded to the appropriate per- 
son designated to render assistance. 
These people are: 


Aluminum Products: Joseph Erwin, 
chief, Products Branch, Aluminum and 
Magnesium Division 

Copper Brass-Mill Products: William L. 
Ashlock, chief, Production and Scheduling 
Section, Copper Division 


Copper Wire-Mill Products: C. W. Ange, 
chief, Production and Facilities Section, 
Copper Division 


Copper and Copper-Base Alloy Foundry 
Products: Walter Clark, chief, Facilities 
Section Copper Division 

Steel Products: Frank T. McCue, as- 
sistant to the director, Iron and Steel 
Division, 


Any of the above may be addressed 
care of the National Production Au- 
thority, Washington 25, D. C. Copies 
of Form 148 may be obtained from 
Department of Commerce field of- 
fices. 


List of Basic Materials 
and Alternates 


The NPA’s latest list of basic and 
alternate materials (issued Decem- 
ber 28, 1951) calls attention to the 
recent alternates suggested for some 
of the more critical materials. Steel 
and plastics are suggested instead of 
copper in nonfunctional, nonelectrical 
uses: printed circuits instead of wire 
in electrical devices. Coated oF 
chrome-plated steel, or plastics, are 
suggested in place of brass plate. 
Name plates on machinery should be 
replaced by decalcomanias. 

The following partial list supersedes 
the one published in MACHINE DE- 
SIGN, December, Page 210. 


Metals—Group I-A 
(In short supply) 


a—Nonferrous: 
*Aluminum 


*Most critical. 
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IN AIR AND HYDRAULICS 


RIVETT DISTRIBUTORS are foremost 


authorities in applying air and hy-. 


draulic power. No group of distributors 
possesses more knowledge and experience about 
air and hydraulic power than these Rivett deal- 
ers. Most of the men in these organizations have 
spent their business lives working with air and 
hydraulics — designing circuits, recommending 
the correct types of valves and cylinders; and 
many have had a very practical background in 
the actual design and manufacture of most all 
components now being marketed. 


And because Rivett furnishes a complete power 
package—all types of air and hydraulic valves, 
cylinders and power units,—these men can offer 


you a single source for all your power needs. 


They can plan a more efficient installation with 
units that have been designed to operate smoothly 
with each other. And knowing your complete 
design problem, Rivett distributors can furnish 


better help on maintenance, delivery and price. 





” to 1” sizes, 


Air cylinders for 150 P.S..; 
seven mounting styles; nine 
bore diameters; strokes to 
96”; cushioning. 


ee = 


© itydraulic valves for 1500 PSL, 
up to 3000 P.S1.; 4 types of 


Air valves for 150 P.S.L.; : 
five kinds of operation; pe nda piston destonss 6 op 





Newark and New York—Compressed Air Products, 1977 
Springfield Ave., Maplewood, N. J.; 257 Greenwich St., 
New York City 7, New York 


Philadelphia, Pa.—The Battersby Co., 3701 N. Broad Street 
Boston, Mass.— L. W. Sheehy, 1104 Park Square Building 


Baltimore, Md.— Colliflower, Incorporated, 5600-10 Old 
Frederic Road. 


Pittsburgh, Pa.— F. R. Magill Co., 44 McKnight Street 
Cleveland, Ohio—Garco Machy. Co., 21000 St. Clair Ave. 
Dayton, Ohio—Seifreat-Elstad Machy. Co., P.O. Box 332 
Cincinnati, Ohio— Seifreat-Elstad Machy. Co., P.O. Box 2508 
Columbus, Ohio—Seifreat-Elstad Machy. Co., P.O. Box 922 
Detroit, Mich.— Fors Sales Co., 2832 East Grand Blvd. 
Flint, Mich.— Shively Bros., Inc., 719 East 2nd Avenue 


Chicago and Milwaukee — MacMillin Engineering Corp., 
1737 Howard St., Chicago 26, Illinois 


St. Lovis, Mo.— William Scheer Co., 6376 Clayton Road 
Tulsa, Okla.— The Metallurgical Supply Co., P.O. Box 1652 
Columbus, Ga.— Bunn H. Martin, P.O. Box 350 


Minneapolis and St. Paul, Minn.— Anderson Machine Tool 
Co., 2641 University Ave., St. Paul 4, Minnesota 


Los Angeles, Calif.— Machinery Sales Company, 2838 Leonis 
Boulevard. 


San Francisco, Calif.— Ditzen Engineering and Sales, 5275 
Claremont Ave., Oakland 9, Calif. 


Oregon and Washington—Hydraulic Power Equipment 
Co., 2316 N.W. Savier Street, Portland, Ore. 


Canada— D.M. Duncan Machinery Co., Ltd., 1958 Wyandotte 
St. East, Windsor, Ontario; 371 Bay St., Toronto 







Hydraulic cylinders for 300, 
1500 and 3000 P.S.1.; 7 mount- 
ings; 10 diameters; strokes to 
96"; standard and 2:1 rod; 
cushioning. 


Double 


Power units .4 G.P.M. to 40 G.P.M. at 1000 P.S.I. 
ind 12 G.P.M. 


units 3 G.P.M. and.4 G.P.M. to 40 G.P.M, and 
at 1000 PS. 
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*Beryllium Sas? 
*Copper 
“Lead 
Magnesium 
*Selenium 
Titanium 


f sowventor CHEMICAL 
6 1S SAVING MONEY a 


2 b—Precious: 
Iridium 


Osmium 
PLATECOIL | sPiatinm 
c—Ferrous alloying elements: 
*Cobalt 
*Columbium 


*Molybdenum 


*Nickel 
*Tantalum 
é j *Tungsten 
e Solventol Pe d—Ferrous: 
s Platecoil units : . : | Bars, cold drawn: 
each of the Pat i *Alloy 


Amp tanks. 
p tanks Carbon steel 


Bars and semifinished, hot-rolled: 
*Alloy 

Carbon steel 
Castings: 
p tank design showing peasant: 
location and mounting j “s Gray iron: Heavy, over 3,000 pounds 
the Platecoils. : te Gray iron alloy: Heavy, over 3,000 
: pounds 

Steel, low alloy: 

Corrosive-resistant 
*Heat-resistant 

Die blocks 
Forgings, heavy 
Iron powder 
Pig iron, low phosphorus 
Pipe: 

Seamless, all sizes 

Welded, 4 inches and over 
Piate, tin 
*Plates 


Rails 

Rope wire, galvanized 
*Shapes, structural 
Sheet, galvanized 


... tealizes 6 major advanilageS 


Alloy pressure 
Carbon, mechanical 





Solventol Chemical Products, Inc., Detroit, Michigan has joined the growing | Carbon, pressure 
list of manufactures who are saving money by using Platecoils in their products. Wire, barbed 
Use of Platecoils as the heating medium in their 3-stage washer has resulted in Wire, drawn: welding quality 


6 major advantages: Metals—Group II-A 


° +g: ° ° (In approximate balan 
1. Simplified installation. an eed 
2. Sharply reduced installation costs. 


a—-Nonferrous: 


3. A higher rate of heat transfer. eer 
4. Low first cost. Cadmium 
5. Solution flow controlled without baffles. Calcium 
6. Increased sales advantages due to easier maintenance, m prt ata 
—FPrecious : 
The Platecoils are installed in each of the three sump tanks as shown in the inset None 
picture. The pre-fabricated Platecoil units are installed in but a fraction of the c—Ferrous alloying elements: 
time required for bending and installing pipe coils. That’s why most manu- Chromium 
facturers find it costs less to buy and install Pintecoils than to fabricate pipe coils Manganese 
in their own plant. P aeons 
In addition, the Platecoils are about 50% more efficient than pipe coils. As a Pesniuee, median 
smaller size Platecoil can be used, considerable savings in steel and more com- Pipe welded: 3 inches and under 
pact machine designs are possible. Pig iron (other than in Group I) 
. Sheet (except galvanized) 
If you're looking for ways to conserve steel and save money, get the Strip: Hot rolled 
facts on Platecoil today. Write for bulletin P71. Wire, drawn (except welding quality) 


Metals—Group III-A 
(in fair to good supply) 
a—Nonferrous: 
Mercury 
b-——Precious: 


Gold 
Palladium 


PLATECOIL Ri 


c—Ferrous alloying elements: 
/ | Boron 

KOLD-HOLD MFG. CO./ Tellurium = 

AN ha ae ne Be Titanium (ferro) 

Zirconium 

d—Ferrous: 
Castings: 
Gray iron alloy, light-weights 
| Gray iron (light and intermediate 
| weights) 
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3, 000 











Iron malleable 

Forgings, small 

Stainless steel: Straight chrome 

Strip: Cold rolled 

Tool steel 

Tubing, welded: Carbon, mechanical 

Chemicals—Group I-B 
(In short supply) 
Alkyl phenols 
Alkyl polysulfide polymers 
Butadiene 
Phosphate plasticizers 
Polyethylene resins 
Polytetrafluorethylene (Teflon) 
Selenium compounds 
Styrene 
Chemicals—Group II-B 
(In approximate balance) 

Alkyd resins 
Carbon black 
Melamine 
Melamine resins 
Nylon, plastic type 
Phenolic resins 
Polyvinyl acetate 
Polyvinyl alcohol 
Polyvinyl butyral 
Polyester resins 


Chemicals—CGroup III-B 
(In fair to good supply) 

Cellulose acetate 

Cellulose butyrate 

Ethyl cellulose 

Methacrylate 

Polystyrene 

Polyvinyl chloride 

Urea resins 


Miscellaneous—Group I-E 
(In short supply) 

Asbestos: 

Chrysotile: Crude and spinning fibers 

Shingle and paper fibers 

Amosite 
Graphite, natural: 

Crucible flake 

Ceylon: High carbon amorphous lump 
Mica: 

Muscovite block and film, stained and 

better 

Bookform splittings 
Rubber: 

Butyl (GRI) 

Natural, dry 
Talc, Indian block, lava grade 


Miscellaneous—Group II-E 
(In approximate balance) 
Abrasives, synthetic: 
Silicon carbide 
Aluminum oxide 
Graphite, artificial: Electrodes, anodes and 
special shapes 
Mica: 
Phlogopite, splittings and block 
Muscovite block and film (lower than 
stained) 
Muscovite splittings, loose 
Paper 
Paperboard 
Quartz crystals (MBS Grades I and II) 
Rubber: Synthetic (G. R. S.) 
Tale: Ground, including steatite 


Miscellaneous—Group III-E 
(In fair to good supply) 


Asbestos, Chrysotile: Shorts and waste fibers 
Rubber: 


Reclaimed 
Natural, latex 


Copies of the complete List of Basic 
Materials and Alternates may be ob- 
tained from the nearest district or 
regional office of the Department of 
Commerce, or by writing Printing 
Services, Department of Commerce, 
Washington 25, D. C. 
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How to Make Stainless Protection 
Go NINE TIMES FURTHER... 
with PERMACLAD 


e STAINLESS CLAD STEEL 





Want stainless protection for your product or equipment— 
without wasting stainless steel? You'll get it at low cost— 
with PERMACLAD! 

A 10% layer of stainless, inseparably welded to > 90% mild 
steel backing, gives PERMACLAD the surface characteristics 
of solid stainless and the easy forming qualities of carbon 
steel. This means real savings in corrosion resistance and in 
fabrication as well. For you can cold-form PERMACLAD 
with ease, draw it deeper without intermediate annealing, 
actually form it into products impossible with many other 
materials. 

Even with the most severe draw, the percentage of cladding 
(which can be 20% or more if desired) never varies. And the 
stainless layer remains inseparably welded to its backing. 
For gleaming, stainless products and corrosion resistant equip- 
ment, design and build with PERMACLAD. The coupon 
below brings you full details in our new 8-page folder (P-98). 

Send for Free Folder Today 


PERMAELAD 


STAINLESS CLAD STEEL 


ALAN WOOD STEEL COMPANY Conshohocken, Pa. 


Over 125 Years of Iron and Stee! Making Experience 












Gentlemen: 
I am interested in stainless protection with PERMACLAD. 


Please send me full information and new, free folder (P-98). 








Name Title 
Company 
Address City State 





Other Products: A.W. ALGRIP ABRASIVE Floor Plate +» A.W. SUPER-DIAMOND 
Floor Plate * Plates * Sheets « Strip * (Alloy and Special Grades) 
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here are the 


advantages you get: 


REDUCED MACHINING COST 


You machine only to easy 
=~ tolerances. The laminated 
shim is adjustable—you simply peel 
laminations of .002 inch brass or steel 
with a penknife—to get exactly the 
spacing you need. You cut costs with- 
out sacrificing quality. 


ly w 





~ SPEEDED PRODUCTION: 


Final fitting can be done 
~~ right at the job. You don’t 
have to take parts back and forth for 
further machining, grinding or filing. 
No special skill required. The lamina- 
tions adjust spacing quickly, easily. 


| dl it sy, 








Shims stamped from 
LAMINUM® look like solid 
metal but actually are 
made up of layers 

of .002 or .003 inch 
brass or steel. The 
laminations are solidly 
bonded together, 
over their entire 
surfaces. 


al 


= SIMPLIFIED USE: 


Shims come to you in one 
“pack” for each applica- 
tion. They are precision-stamped to 
your exact specifications. No count- 
ing, no stacking, no miking. Gauge is 
always known. No dirt or grit can 
lodge between layers. 





Throughout the life of the 
‘ machines you produce, 
the simple removal of a shim lamina- 
tion provides a unique adjustment for 
the take-up of wear. Original clear- 
ances can always be restored. 


SEND TODAY for our Engineering Data File 


[AMINUM 


THE SOLID SHIM THAT 





iimouneee 


LAMINATED SHIM COMPANY, Inc. 


1202 UNION STREET 


CUSTOM SHIMS 
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STAMPINGS 


GLENBROOK, CONN. 


SHIM STOCK 









Design Abstracts 


(Continued from Page 174) 


to introduce errors, especially for 
long-time measurements of torque. 
Recognizing that some part of hys- 
teresis must also be creep, the two 
effects are illustrated in an exag- 
gerated manner by the curves in 
Fig. 1. 

To obtain data for the specific 
problem of evaluating the errors due 
to hysteresis in a large torque-weigh- 
ing shaft, test apparatus was de- 
signed and constructed, and a series 
of hysteresis and room-temperature 























a 
3 
4 
M Hysteresis 
Angular deflection 
(a) 
a 
=] 
4 
2 
Creep 
Angular deflection 
(6) 
a 
wo 
- 
oO 
Time 
(¢) 











Fig. 1 — Load-deflection diagrams illus- 
trating (a), hysteresis; (b), creep; and 
(c), typical creep-time relationship 


creep tests were conducted on sev- 
eral typical high-strength shafting 
materials. A pure torque loading was 
achieved by means of dead weights, 
the maximum load giving a shearing 
stress of 24,000 psi in the machined 
specimen. c 

It was considered necessary 
evaluate hysteresis effects of the or 
der of 0.1 per cent of full-load deflec- 
tion. This required a_ sensitivity of 
approximately 0.01 per cent in the 
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Put the X-ray on today’s most modern military and 
civilian equipment and you'll see Ahlberg Ball Bearings 
doing an exceptionally wide variety of the load car- 
rying tasks vital to efficient and economical operation. 
Because Ahiberg’s are “‘job-engineered”’ for the duties 
they perform you’ll find them assigned to the tough spots 
in aircraft, transportation vehicles, armament, marine, 
mining and all kinds of industrial equipment. 


in Sets wi 
900025" 


It all adds up to an unprecedented demand on which 
we’re working night and day to supply . . . for we know 
that doing so means speeding the security of our nation— 
strengthening the future well-being of American business. 

We invite your inquiries on the basis that immediate de- 
livery promises are next to impossible, but that we will con- 
tinue to produce for—and supply—civilian requirements 
to the extent possible within the framework of the 
national policy. 


AHLBERG BEARING COMPANY, 3025 West 47th Street, Chicago 32, Illinois 


MACHINE DESIGN—February 1952 _ 












eREMCALS 
AMBLER [Xeig) PENNA. 





Technical Service Data Sheet 
Subject; METAL PRESERVATION AND PAINT PROTECTION 
WITH ACP PHOSPHATE COATING CHEMICALS 













































STAGE No. 2 STAGE No. 3 STAGE No. 4 STAGE No. 5 


CLEANING ACP PHOSPHATE FINAL 
IN 
OPERATIONS SOLUTION pense COATING SOLUTION RIESE ACIDULATED RINSE 


SEQUENCE OF STAGE No, | 


U.S. ARMY PHOTOGRAPHS COURTESY OF “ORDNANCE MAGAZINE” 


Typical spray and dip phosphating equipment and some ord- 
nance products that are now given a protective phosphate 
coating for extra durability under all kinds of severe exposure 
conditions. Both military and civilian applications of ACP 
phosphate coating chemicals are shown in the chart below. 


SELECTION CHART OF ACP PROTECTIVE COATING CHEMICALS FOR STEEL, ZINC, AND ALUMINUM 


























TA ACP OBJECT OF TYPICAL METAL GOVERNMENT 
WETAL CHEMICAL COATING PRODUCTS TREATED SPECIFICATIONS 
GRANOOINE Steel, iron, of zinc fabricated units or com MiL-S-5002 
Zinc Phosphate ponents, automobile bodies, refrigerators, JAN-C-490, Grade 1 
Coating Chemical adhesion washing machines, cabinets, etc.; projec- JAN-F-4% 
tiles, rockets, bombs, rifles, small arms, U.S.A. 57-0-2, Type ti, Class C 
belt links, cartridge tanks, vehicular sheet | U.S.A. 51-70-1, 
metal, tank bolts and links, recoilless Finish 22.02, Class C 
guns, etc. U.S.A. 30-60-1 
16 E4 (Ships) 
“PERMADINE” Rust and Nuts, bolts, screws, hardware items, tools, MIL - C- 16232 
Zinc Phosphate Corresion guns, cartridge clips, fire contro} instru- U.S.A. 57-0-2, bs ll, Class B 
2 Coating Chemical prevention ments, metallic belt links, steel aircraft U.S.A. 51-70-1, Finish 22.02, Class B 
w parts, certain stee! projectiles and many Navy Aeronautical M-364 
& other components. U.S.A. 72-53 (See An- F-20) 
THERMOIL Wear-resistance anti- Friction surfaces such as pistons, piston ML-C- 16232 
GRANODINE” galling, safe break-in | rings, gears, cylinder liners, camshafts, ae Rak - li, Class A 
Manganese - ion of friction of rubbing tappets, crankshafts, rocker arms, etc. U.S.A, 51-70-1, Finish 22.02 Class A 
Phosphate Coating parts. Rust proofing. Smal! arms, weapon components. Hardware Navy Aeronautical M- 364 
items, etc. U.S.A. 72-53 (See AN-F -20) 
GRANODRAW’ Improved drawing, Blanks and shells for cold forming, heavy 
Zinc-iron extrusion, and stampings, tubs; tubing for forming or draw- 
Cold forming ing; wire; rod; etc. 
Coating 
“ALODINE” paint Aluminum products of similar design such as | MIL-C-5541 (See also QPL-5541-1) 
—_—s refrigerator parts, wail tile, signs, washing MIL -S-5002 
Z | Costing corrosion iaachine tubs, etc, aircraft and anrcraft AN-F-20 
F | resistance parts; bazookas (rocket launchers), helmets, | U.S. Navord 0.5. 675 
buckles, dryers, ine, 
belt clothes Clothes! 16 E4 
« rocket motors, ete., aluminum strip or sheet | AN-C-170 (See MiL-C-SS41) 
stock, U.S.A. 72-53 (See AN-F -20) 
“LITHOFORM” paint Zinc alloy die castings; zinc or cadmium P-416 
Zinc Phosphate pe se Se ae) 
Coating Chemical stock; galvanneal; signs; siding: JAN-F-4% 
2 footing, galvanized truck bodies; etc. Ly P 
U.S.A. 72-53 (See AN-F-20) 























WRITE FOR DESCRIPTIVE FOLDERS ON THE 
ABOVE CHEMICALS AND FOR INFORMATION ON 
YOUR OWN METAL PROTECTION PROBLEMS 














measuring system. The sensitivity ac- 
tually achieved was considerably bet- 
ter, being 0.002 per cent of full-load 
deflection. 

This investigation was limited to 
high-strength shafting materials that 
could be supplied in large diameters. 
Heat treatments were chosen as typi- 


Table 1—Test Materials 








Specimen Material Yield Strength 
(psi) 
A SAE 4140 132,000 
B SAE 4140 132,000 
Cc SAE 1015 34,800 
D K Monel 120,000 
E Inconel X 153,000 
F SAE 4140 132,000 





cal of those producing the best at- 
tainable properties in large-diameter 
shafts. Low-carbon steel was included 
in the test program merely for com- 
parative purposes. 

Materials tested, with their yield 
strengths, are given in TABLE 1. 

The chrome-molybdenum alloy 
steel, specimens A and B, is a high- 
strength shafting steel realizing a 
yield strength of 132,000 psi by vir- 
tue of the heat-treatment employed. 

The low-carbon steel (specimen C) 
is fully normalized and possesses a 
yield strength of 34,800 psi, which 
is only 26 per cent of the yield 
strength for specimens A and B. 

K Monel and Inconel X were in- 
cluded in the investigation because 
of their nonmagnetic property. Gen- 
erally speaking, K Monel and In- 
conel X have approximately the same 
physical properties as the SAE 4140 
alloy with the heat treatments em- 
ployed. 


Tubular Specimen Compared 


Specimen F was from the same 
billet, and was forged and heat 
treated at the same time as speci- 
men A. The only difference is that 
specimen F was tubular, bored and 
honed throughout its length. 

The stress ranges. at which the 
tubular specimen was tested were 
chosen to be approximately the same 
as for the solid specimen (specimen 
A), although exact duplication of 
stress range was not possible on ac- 
count of the different section modu- 
lus of the two specimens. Thus a rea- 
sonably good comparison of the hys- 
teresis of a solid versus tubular spe- 
cimen was obtained. Data on the lat- 
ter are of course the more interest- 
ing to the investigator of the be- 
havior of materials, because of the 
almost constant shearing stress in the 
tubular specimen. 

For unidirectional loading the ex- 
perimental procedure for one hystere- 
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=| Upto 502% 
=| power savings ! 
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TYPE IBR 
1°14" 5" 2 





TYPE IBRSA 


Yr"—H%" 


FOR HANDLING STEAM, 
“| WATER, AIR, OIL, GAS 



















me Syphon Style —TYPE IBR. Built for 450°F., 
use steam service to 150 psi, and up to 500 RPM. 
en- RODUCT DESIGNERS throughout the country Hydraulic service to 200 psi, 750 RPM. Higher 
In- have been quick to recognize the ADVANTAGES pressure and speeds under certain conditions 
- offered by Barco’s new improved Type IBR Revolving — Cane Site “oe Some orc 
m- Joint for service on drum type dryers, coating rolls, flange connected body. Send for Bulletin 300. 
calenders, mixing drums, chill rolls, sanforizers, and , 
other rotating machinery: . 

sl @ Free-Floating, Low Torque Installations. 
sat @ Up to 50% Power Savings. 
ci- @ Better Temperature Control where steam is used 
at for heating rolls. : 
ae @ Low Maintenance; No Adjusting. 
‘he @ Ability to Withstand Vibration and Hard Usage. 
re @ All Parts Easily Accessible. 
me 
en Barco builds a complete line of revolving joints in sizes 
of ranging from %” to 5” in special models. Pressures 
* to 250 psi, steam, or 1000 psi, hydraulic. Speeds to 
>a- 2500 rpm. Barco Engineers are at your service; 
ys- ask for recommendations. BARCO MANUFAC- 
* TURING CO., 1806C Winnemac Avenue, Chicago 40, THE ONLY TRULY COMPLETE 
i Illinois. In Canada: The Holden Co., Ltd. whee” Lapras. 5 can 
* SWIVEL, SWING AND 
he REVOLVING 
ne JOINTS 

Gl WORLDWIDE SALES AND SERVICE 
>, Ss 
re 






FREE ENTERPRISE —THE CORNERSTONE OF AMERICAN PROSPERITY 
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Can you 
reduce costs 
with a 
smaller 
bearing 
having the 


same capacity? 





Many have — with substantial sav- 
ings in money and materials. Smaller 
housings and surrounding machine 
members are often possible because 
of the greater load capacity Guiderol® bearings carry in a smaller radial 
bearing space. Over 38% greater than the next highest rated bearing 
that is dimensionally interchangeable. Not to be overlooked also is the 
fact that precision performance, without roller skewing, of a Guiderol 
bearing is in direct proportion to its com- 
parable load carrying capacity. 


| i) 


\A4e tid "722 22h 


Rollers Roll More Load 


preersioa 





hearings 
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sis cycle yields only three numbers 
which relate to the hysteresis. Each 
of these numbers is merely the dif- 
ference between the deflection read- 
ing of the loading phase and that of 
the unloading phase of the cycle, fo: 
the same load. In the case of reverse 
loading, five numbers instead of three 
are thus obtained. 

The definition of hysteresis used 
throughout the paper is as follows: 


_ 100(8, — 8,) 

on 
where H = hysteresis in per cent, 3, 
is the unloading cycle deflection, $5, 
is the loading cycle deflection, and 
See 18 the maximum deflection ob- 


tained in the cycle. 


Test Conclusions 


A summary of the results of the 
room temperature creep tests is pre- 
sented in TABLE 2. The values of 
creep are approximately the same as 
the hysteresis values for unidirec- 
tional loading. 

From the torsional hysteresis and 
creep tests on the several materials, 
a number of conclusions may be 
stated. For stresses up to 24,000 psi 
in chrome-molybdenum steel (SAE 
4140), hysteresis and creep are low 
in magnitude, 0.03 per cent, for uni- 
directional loading. For reversed load- 


Table 2—Room-Temperature Creep 





Meximum Elapsed 





Specimen Stress Time Creep* 
(psi) (hr) (per cent) 
A 6000 18 0.01 
12000 18 0.02 
18000 17 0.03 
24000 38 0.08 
24000 95 0.03 
B 6000 24 0.03 
12000 26 0.01 
18000 23 0.03 
24000 24 0.02 
24000 236 0.04 
Cc 10000 28 0.16 
D 18000 75 0.01 
E 18000 336 0.01 
F 25200 243 0.06 





* Based on deflection at maximum stress 


ing, however, the hysteresis is many 
times greater, being 0.12 per cent for 
12,000-psi stress amplitude, and 0.42 
per cent for 24,000-psi amplitude. 
These latter values are sufficiently 
large to be objectionable in torque 
measuring systems. 

The hysteresis values in torsion for 
a thin-walled tubular specimen proved 
to be large compared with the values 
for a similar solid specimen. The 
logical explanation is that in the sol- 
id specimen the lower stressed ma- 
terial in the core acts as a more per 
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fectly elastic spring (as confirmed by 
experiments at lower stress levels) in 
parallel with the spring composed of 
the highly stressed material in the 
outer shell of the specimen. This 
combination quite evidently should be 
more elastic than a simple tubular 
specimen. From both the experimen- 
tal and analytical points of view, a 
solid cross section for a torque-weigh- 
ing bar is superior to a tubular cross 
section. For an SAE 4140 steel tubu- 
lar specimen, the stabilized hysteresis 
values were 0.090 per cent and 0.122 
per cent for unidirectional loading to 
stress amplitudes of 21,000 and 25,200 
psi, respectively. 

Low-carbon steel, as would be ex- 
pected, displays large hysteresis for 
all the test conditions imposed, even 
for the single-direction loading to 
6000 psi. The smallest observed val- 
ues were 0.25 per cent, whereas some 
cycles showed almost 10 times this 
amount. 

For both steels tested, strain his- 
tory was an important factor in the 
results. In all cases, however, the 
hysteresis apparently had reached a 
stable value in 3 to 4 cycles of load- 
ing. On the first cycle the hysteresis 
was as much as 5 times the stabilized 
value obtained after several cycles of 
loading. 

The nonmagnetic alloys, K Monel 
and Inconel X proved to have excep- 
tionally low hysteresis and creep for 
shearing stresses up to 24,000 psi. 
Both hysteresis and creep values 
were only 0.01 per cent, even for re- 
versed loading. 

From Paper No. 51—A-64, “Hys- 
teresis of Shaft Materials in Tor- 
sion,” presented at the ASME An- 
nual Meeting in Atlantic City, N. J., 
November 25-30, 1951. Complete cop- 
ies may be obtained from ASME, 29 
W. 39th St., New York 18; $0.25 
each to members, $0.50 to nonmem- 
bers. 


Designing For 
Human Requirements 


By Dr. Ross A. McFarland 
School of Public Health 
Harvard University 
Cambridge, Mass. 


NE of the most important ways 

of improving safety is to de- 
Sign equipment in terms of human 
cépabilities and limitations. Mechan- 
ical design should be intimately re- 
lated to the biological and psycho- 
logical characteristics of the workers. 
It is reasonable to demand that ma- 
Chines be designed from the map 
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xactly to specification 
— you can depend on it! 


Beginning with the selection 
and -processing of raw hides and 
compounds... every step 

in the manufacture of Trostel 
packings and oil seals is 
laboratory planned and 
controlled to produce the 
exact combination of 
properties called for in 

the customer’s specifications. 


This unusually complete control 
is possible because Trostel 
performs al] of the production 
operations in both leather 

and rubber—tanning, 
compounding, impregnating, 
molding, pilot testing— 

even the production tools are 
designed and built within 

the Trostel organization. 


The result is a better packing 
or oil seal specifically 
engineered and produced 
for a definite operating 
requirement. 


We invite your inquiry. 















100% INSPECTION 


ALBERT TROSTEL & SONS COMPANY 
General Offices and Packings Division 
Sales Offices: Houston ¢ Los Angeles © Worcester, Mass. © San Francisco © Seattle 


Milwaukee 1, Wis. 






cast a 
magnesium 
mousetrap? 


WHY NOT 















Maybe it IS a lousy idea... 
On the other hand, maybe it's as practical as using cheese 
for bait. 
Frankly, we haven't gotten out a slide rule or put our 


thinking cap on tight, to figure it out one way or the other. 
Maybe the mice wouldn’t go for it. 


But we do know a lot of things WILL be cast in magnesium 
or aluminum after military requirements are satisfied. 


A lot of things no one ever thought would be. 


So whatever your plans are; whatever directions they might 
take; whatever products you might have on scraps of paper, 
in preliminary drawings, or just plain ideas-on-the-brain 

. ...keep an open mind in terms of magnesium or aluminum 
in sand-cast, semi-permanent or permanent mold form. 


Particularly Well-Cast castings. 


Naturally. 


Well-Made Wood and Metal Patterns * Ampco Bronze Castings 


Almost a half-century of Experience 


THE WELLMAN BRONZE & ALUMINUM CO. 








outward, with the instruments and 
controls considered as extensions of 
his nervous system and body appen- 
dages. This implies that machines and 
working areas must be built around 
the operators rather than placed in 
a setting without due regard for each 
individual’s requirements and capaci- 
ties. Unless this is done, it is hard- 
ly fair to attribute so many acci- 
dents to human failures as is usually 
the case. If this point of view is car- 
ried out in practice, fewer accidents 
should result, training costs should 
be reduced, and extensive redesign- 
ing of equipment after it is put into 
use should be eliminated. This prin- 
ciple holds true whether an employee 
is operating motorized equipment on 
the highway, flying an airplane, load- 
ing express and baggage on a plane, 
operating a lathe or punch press, or 
carrying out any of the numerous 
mechanized duties in a manufactur- 
ing or base repair shop. 


Room For Improvement 


A good illustration may be drawn 
from the confusion arising when con- 
trols for operating the flaps and land- 
ing gear of aircraft are too close to- 
gether or reversed from one plane 
to another. Inattentive manipulation 
or mistaken identity resulted in 547 
aircraft accidents in one of the serv- 
ices during a 22-month period, Janu- 
ary 1943 to November 1944. 

Another illustration may be given 
from the field of automotive wind- 
shield design. A new glass has been 
developed for use in cars to reduce 
glare. It causes a 27.5 per cent ab- 
sorption of light as opposed to the 
12 per cent level of absorption of or- 
dinary safety glass. This poses 4 
problem for night driving, however, 
in view of the lowered level of visi- 
bility. The glass is designed on the 
basis of an optical wedge with green 
tint at top so that it cuts out sky- 
light during day driving and thus 
probably reduces visual fatigue, but 
it tends to cancel the color of in- 
tersection traffic signals when viewed 
at close range. A red light looks 
much darker. Drivers in the older age 
groups will be especially handicapped, 
since their light sensitivity is already 
markedly reduced at low illumination 
at night. Many states adopted this 
glass without knowing what its op- 
tical quantities were. This suggests 
that the American Standards Asso- 
ciation code on glazing for auto wind- 
shields should include some measure 
of the effect of the glazing on Op- 
erator Visibility. The glass may meet 
code standards but does not seem to 
meet human requirements at all 
times. 


The concept of design failure 
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Towmotor Electric Pallet Truck 
48% grade easily with 2-ton load... powered by 
PESCO ELECTRIC MOTOR 


The heart of the rugged electric drive on Towmotor’s fast and highly 
maneuverable new pallet truck is a #%4-hp, 1450-rpm, 12-volt, Pesco 
electric motor specially designed for this particular service. 

So powerful is the traction it provides, that the truck easily climbs 
a 25 per cent grade with no load, and just as easily will pull up a 
9 per cent grade with a 2,000-pound load, or a 4.8 per cent grade 














Pesco Plectric motor, Model 270012-020, 
%-hy, 1450-rpm, 12-volt, dc, open- 
ventilated, series-wound, reversible, 


with a 4,000-pound full load. heayy-duty traction motor mounted on 
ka ioe : 3 : thefgear reduction case. Gives highest 
Most specialized electric motor problems, like Towmotor’s, can efffiency with minimum weight. 













be easily and economically solved by taking advantage of Pesco’s 
unique method of standardized parts for its six co-ordinated frame 
sizes. The result is greater interchangeability, simplified spare parts 
stocks, elimination of duplication, and minimum service requirements. 

Pesco electric motors are made for services calling for 6-to 120-volt 
dc and from 1/100 to 6 hp. If your electric motor requirements fall 
within these limits it will pay you to get the full story of Pesco’s six 


co-ordinated frame sizes. Write today. 
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BORG-WARNER CORPORATION 
24700 NORTH MILES ROAD BEDFORD, OHIO 
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Flexible Seating... 


T=-J AIR CYLINDER 


Designed with revolutionary application of 


Suaper- Cushion 


It’s sealed with pressure—a revolutionary T-J application of flexi- 
ble sealing that insures positive cushion action combined with 
automatic valving action for fast return stroke . . . eliminates bind- 
ing and sticking . . . operates with low friction, minimum wear, and 
added power due to higher efficiency. 


. 






/ 


Lex More PLUS features! New type 
, packing nut incorporates a piloted 
.> 


ro Ne . 
Bee diameter, oo perfect align- 
\4 


ty 






ment. Improved rod packing 
increases sealing efficiency. 
Piston rod and internal 

cylinder tube surfaces are 

hard chrome plated—a 
standard practice with T-J 
for over 15 years. Basic 
design is safety-stressed 
for air line pressures 
up to 1007 PSI. Write 
for bulletin 252. The 
Tomkins - Johnson 

Co., Jackson, 
Mich. 


12 


















1. Metallic rod 
scraper to protect 
rod bearing and 
packing from dirt 
and grit. 

Wrench flats. 

Self-adjusting chevron 

type packing. 

Permanent type adaptor 

ring. 

Hi-tensile tie rods. 

Heavy duty, hard 

chrome plated rod. 

Generous fillet reduces 

stress concentration. 

. “O” ring static seal. 

. T-J new flexible cushion seal 
insures positive cushion with 
automatic valve action for fast 
return stroke. (Patent applied for) 

10. Fine cushion adjustment. 

11. Heavy wall precision honed hard chrome 

late. 

12. Connells packing compression with 


metal to metal contact. 
EXPERIENCE CJ) 


36 YEARS’ 
TOMKINS-JOHNSON 


TOR AIR AND HYDRA 


> 


“MN OF » 


cm 


See us in Booth #1927 
ASTE industrial Exposition 
Chicago ... March 17-21 
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relatively new and unexplored, part- 
ly because accident reports have 
failed to identify design failure as 
a cause. Design failures may be so 
subtle that those responsible for re- 
porting the accidents may not even 
be aware of them, particularly if they 
are not trained to recognize such 
failures. 


Analysis Important 


All possible faults in equipment 
and in the working area, as well as 
the capacities ef the operator, should 
be subjected to an advance analysis 
for preventing accidents. If defects 
are present, it is only a matter of 
time before some operator “fails” 
and has an accident. Advance analy- 
sis assumes the following considera- 
tions. 

The first encompasses an opera- 
tional job analysis that should include 
a survey of the nature of the task, 
the work surroundings, the location 
of controls and instruments, and the 
way the operator performs his duties. 
The second implies a functional con- 
cept of accidents—that is, it antici- 
pates the errors that may occur while 
the operator is working at the ma- 
chine. The repetition or recurrence 
of near or real accidents clearly in- 
dicates a need for redesigning. A 
third consideration relates to human 
limitations. It should be assumed 
that no operator is a perfect one. In 
fact, he may be far below the ability 
adjudged by the designer. If his du- 
ties are too complex, the cumulative 
burden is great and he reaches or 
exceeds his limits of attention and 
ability. Finally, a wide margin of 
safety should be provided to eliminate 
any possible situation that places the 
operator near his maximum ability 
with regard to aptitude or effort, es- 
pecially when adverse factors enter 
the picture. 


Fit Machines To Men 


Effective integration of the worker 
and his equipment is essential in the 
prevention of accidents. It is often 
stated that machines do not cause 
accidents, but that the person who 
operates and maintains them is the 
primary source of error. The view 
presented here is that either the op- 
erator or the equipment may be at 
fault unless the instruments and con- 
trols are effectively integrated with 
the operator. Many errors are inher- 
ent in the machine itself, especially 
if the controls eannot be easily dif 


ferentiated or if the instruments cal: | 


not be read accurately and quickly. 
In any assemblage or working area, 
visual links may introduce reading 
errors if the gages, meters, or dials 
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are illegible. Manual links may also 
involve errors if the setting or opera- 
tion of a control or lever is beyond 
the range of a worker’s visual, tac- 
tual, or kinesthetic cues. Human lim- 
ijtations must, therefore, be considered 
in the original design of controls and 
visual displays if errors by the op- 
erator are to be prevented and safe- 
ty conditions improved. 


Provide For Convenience 


Controls and Levers: Many errors 
can be prevented if controls and 
levers are so designed and placed 
that rapid and accurate judgment and 
movements can be made. In the de- 
sign of controls, particular attention 
should be given to the shape and 
color coding of knobs, the radius of 
knobs and winding handles, the gear 
ratio, and the amount of friction and 
inertia. 

Some of the more important fac- 
tors relating to the operation of con- 
trols are: 


1. Their location for ease and accuracy 
of reaching 


2. Direction of movement for greatest 
efficiency 
3. Speed required in relation to rotary 


and wrist movements 
4. Rate of movement from point to point 
5. Rate and accuracy of positioning re- 
sponses. 


Unless controls are carefully de- 
signed, properly placed, and easily 
identified, they are apt to be operat- 
ed inadvertently. 

Another idea meriting study is that 
concerned with the design and place- 
ment of switches and dials. The fund- 
amental principle is to make the 
various switches of different sizes 
and shapes in order to eliminate er- 
rors in identification. 

Visual Display: In regard to vis- 
ual displays, accidents may ocur if 
an operator does not clearly perceive 
the location or movement of the in- 
dicators, meters, or dials. A worker 
must receive clear and unambiguous 
information concerning his equip- 
ment, especially if several tasks must 
be performed successively or simul- 
taneously for long periods of time. 


Design Data Available 
The following factors have signifi- 
cant effect on ease of seeing: 


critical detail, 
workings and 


1. Size and spacing of 
especially in instrument 
figures 


2. Contrast 
ground 


3. Amount of illumination, 
use of color 


4. Contrast between the objects to be seen 
and their surroundings. 


Design criteria for the shape, size, 
scale markings, and numbering of 
instruments as well as the most eligi- 
ble width and length of pointers have 
been determined experimentally. Al- 
though visual displays are more com- 


between object and  back- 


including the 
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NEW ADDITIONS TO THE 
DEPENDABLE ROPER LINE 


HYDRAULIC 


ELEVATOR PUMPS 


The newest solution to lift prob- 
lems...dependable Roper 
pumps that are job-suited to 
elevators and similar specialized 
service. Models rated (based on 
300 p.s.i.) from-900 r.p.m. giv- 
ing 25 g.p.m. (minimum) to 
110 g.p.m. using 1800 r.p.m. 
(maximum). 





QUIET, QUIET, QUIET! 





Model 2K80 











Pumps feature: Roper Venturi 
suction and discharge principle 
to reduce turbulence, improve 
efficiency ... equal size helical 
gears for uniform flow . . . high 
lead bronze bearings. Models 
available with packed box or 
mechanical seal; with or without 
relief valve. 


SEND COUPON FOR BULLETIN No. 20 





GEO. D. ROPER CORPORATION 
242 Blackhawk Park Avenue, Rockford, Illinois 


[_] Please send Bulletin No. 20 
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Here’s why those in the know 










Spring for locking mechanism. 
Smail coil to release lock. 


Switch controlling coil 
circuits 


Here's a special purpose Cannon D.C. Sole- 
noid, #16366 for aircraft. Design and 
safety conditions require that the armature 
lock in the actuated position for an indefinite 
time, without relying on a continuous flow 
of current. 

The ingenious ball-and-sleeve latch locks 
the armature as the main coil circuit is broken 
through the built-in switch. When current 
is applied to the smaller coil, motion of the 
sleeve releases the main armature. Study of 
the drawing shows how a smooth-acting, 
positive lock is accomplished. 

This is one of more than 60 different 
Cannon D.C. Solenoids built around 18 
basic coils for either continuous or intermit- 
tent service. Write for Solenoid Bulletin 
free on request. 


CANNON ELECTRIC 


Since 1915 
CANNON ELECTRIC COMPANY 
LOS ANGELES 13, CALIFORNIA 


Factories in Los Angeles, Toronto, New Haven. Great Lakes 
Division, Benton Harbor, Mich. Representatives in principal 
cities. Address inquiries to Cannon Electric Co., Dept. 185, 
P.0. Box 75, Lincoln Heights Sta., Los Angeles 31, Calif. 
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16 366 Solenoid — 18.7 Ib. 
minimum pull with 1/2” 
stroke at 24 v. at 170°F. 
Also available with 1-1/6” 
stroke 





Main actuating coil 








Ball and sleeve latch 


Cannon type AN receptacle 





#1154 an intermittent service sole- 
noid, 12v, D.C.—10.5 amps.—stroke 
9/32”, weight 13 oz. 





#4440 a continuous service solenoid, 
24v, D.C.—3.6 amp. (starting) .42 
amp. (holding)—stroke 4” weight 
16 oz. 





# 11790 a continuous service sole- 
noid, 24v, D.C.—3.6 amp. (starting) 
42 amp. (holding) —stroke 4” 
weight 15.5 oz. 





mon, auditory and tactual ones are 
often used. Auditory signals should 
be recognizable against the back- 
ground of the sound pattern, and at- 
tempts should be made to use a range 
where the ear is maximally sensitive 
with respect to frequency, intensity, 
and duration. 

Arrangement of Equipment: Many 
errors arise from the assemblage of 
workers and their equipment. Each 
man and machine link are potential 
sources of accidents. This third 
source of error relates to the arrange- 
ment of equipment, resulting in de- 
lays of transmission, direct interfer- 
ence, or poor working methods. If 
the errors are constant, they usually 
can be eliminated, but if variable, 
they often indicate the inherent in- 
stability of the system or method 
employed. 


Safety Must Be Planned 


A careful job analysis often forms 
the basis for planning safe designs 
and practices. Once this analysis is 
mac», equipment should be standard- 
ized. Then the worker will be able 
to react quickly and accurately in 
moments of stress or uncertainty and 
to devote his entire attention to crit- 
ical situations which may arise. Final- 
ly, errors can be rcvealed by an eval- 
uation of the working procedures and 
arrangement of equipment. This may 
be done by interviewing operating 
and supervisory personnel; by observ- 
ing performance under real or simu- 
lated conditions, including the time 
and frequency of operations, motion 
picture and sound recordings, and 
equipment-rating devices, and by ex- 
perimenting with actual mock-ups. 
In this way, the interrelationships or 
links between the equipment and 
workers can be appraised in arriving 
at a final evaluation for safe and ef- 
ficient operating conditions. 


Consider Human Limitations 


Compilation and use of physical 
anthropological measurements in re- 
lation to the design of equipment of- 
fer a fruitful approach to the re 
duction of accidents. In order to im- 
prove the ease, efficiency and safety 
of equipment, consideration must be 
given to the application of anthropo- 
metric data to design and dynamic 
body measurements. This last area 
includes stable posture during opera- 
tions, an unobstructed view for all 
operations, the location of controls 
so that they can be worked at a bio 
mechanical advantage with the pre 
cision, speed and force necessary for 
efficient operation, and adequate re 
straining or protective devices. 

The use of average values to pro 
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HYATT 
STRAIGHT CYLINDRICAL 
- ROLLER BEARING 
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For Flexibility 
Of Design 


When the design calls for greater 
radial bearing capacity in limited 
space, Hyatt Hy-Load Roller Bear- 
ings can usually provide the solution. 

Manufactured in a wide range of 
sizes, with ten distinct types, and 
three series of bearing widths, they 
permit considerable design flexibility. 

And for positions where both radial 
and thrust loads are involved or con- 
ditions of misalignment present, Hyatt 
Spherangular Roller Bearings are 
available in a number of production 
sizes. 

For years, the correctness of Hyatt 
Roller Bearing design and their accu- 
racy of manufacture have been proven 


by outstanding performance. Long 
life, satisfactory operation, infrequent 
replacement, and freedom from care 
—features designers look for—will be 
found in these dependable bearings. 
Hyatt Bearings Division, General 
Motors Corporation, Harrison, N. J. 


HYATT 
SPHERANGULAR 
ROLLER BEARING 
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Sunbeam, famous for quality electrical 
appliances, is a name symbolic of sound 
design and dependable performance. 
Example: this new Sunbeam Egg Cooker 
that turns out your morning egg exactly 
as you like it—day after day—regulated 
by Sunbeam’s patented control actuated 
by Chace Thermostatic Bimetal. Minute 
man or hard-boiled customer, you'll enjoy eggs on the 
beam with Sunbeam. 


The precision timing is based on the amount of water 
measured in the calibrated lid. Die-cast into the aluminum 
base is a 500-watt heating core “A” which cooks one to 
six eggs quickly and evenly. When the water evaporates, 
the sudden rise in ambient temperature causes the thermo- 
static bimetal element “B” to deflect away from the high 
responsive side. The flexibility of the linkage “C” permits 
considerable deflection of the element and a gradual 
increase in power which finally forces the spring loaded 
signal arm “D” past dead center. Result is a snap opening 
of the circuit breaker contacts “E” and a sharp “ping” as 
the signal arm strikes the bottom plate (shown removed), 
announcing the eggs are as ordered. 


Your new product may demand equally accurate opera- 
tion. Whether your aim is temperature indication or con- 
trol, the right type of thermostatic bimetal is available 
among the twenty-nine types offered by the W. M. Chace 
Co. Chace Thermostatic Bimetal is furnished in completely 
fabricated elements of customers’ designs or in strips, coils 
and random lengths. Write without obligation for your 
copy of our 64-page handbook on design and selection 
of bimetal, then call in our Application Engineers before 
tooling is actually started, and save time and money. 


W. M. CHACE CO. 


y > . e fn 
Theunestalic BimeTal 
1616 BEARD AVE., DETROIT 9, WICH 





Product of: Sunbeam Corp. 
Chicago, Illinois 














vide for the physical proportions of 
operators may account for many de- 
fects. ‘The average value cannot be 
employed directly, since, by definition, 
airangements based upon an average 
would be unsuitable for 50 per cent 
of the operators in a normally dis-§ 
tributed group. Provision for 90 or 
95 per cent or any other predeter- 
mined per cent of potential operators 
will require identifying the correct 
cut-off point. Where, for example, 
arm reach for the operation of man- 
ual controls is under consideration, 
the cut-off point should be well below 
the average reach; where strength of 
a structure intended to support one 
man or where body clearances are 
concerned, due considerations must be 
given to the 25 per cent of the op- 
erators whose dimensions exceed the 
average values as well as to the 25 
per cent whose measurements are 
below the average. Operator com- 
ments on defects as well as favorable 
aspects of equipment may further 
supplement the objective findings. 


Design Requires Study 


The problem of integrating anthro- 
pometric data with the static dimen- 
sions of equipment, is one of vary- 
ing complexity. In some cases, in- 
tegration is relatively simple, while 
in other cases, it is extremely com- 
plex and difficult. The reason for 
this is that anthropometric data are 
standardized under very rigid static 
conditions. While a man is working, 
on the other hand, he is in a dynamic 
situation. As a result, the static data 
cannot always be applied to the dy- 
namic situation without additional 
study. Mock-ups can be built to aid 
in determining the optimum place- 
ment and design of the various con- 
trols and seats in both static and 
dynamic situations. 

All fields of engineering should 
consider the human requirements and 
characteristics of those who are to 
operate them. This can be done on 
an experimental basis in collabora- 
tion with various teams of scientists 
in the fields of psychology, anthro- 
pology and allied medical areas. The 
foregoing generalizations imply that 
no manufacturer should freeze the 
design of a specific model until it 
promises to fulfill the human require- 
ments of all concerned and has been 
submitted to an advance analysis of 
all possible errors in operation. 

From a paper entitled “Human 
Variables in the Design and Opera- 
tion of Highway Transport Equip- 
ment,” presented-at the SAE Annual 
Meeting in Detroit, January 14-18, 
1952. Complete copies may be ob- 
tained from SAE, 29 W. 39th St. 
New York 18; $0.25 each to members, 
$0.50 to nonmembers. 


MACHINE DESIGN-—February 1952 








ms of 
ly de- 
ot be 
iition, 
erage 
* cent 
y dis- 
90 or 
jeter- 
"ators 
yrrect 
mple, 
man- 
ation, 
below 
th of 
t one 
} are 
ist be 
2 oOp- 
1 the 
le 25 
are 
com- 
rable 
rther 
es. 














PE 




















— 











roduction of 


Present restrictions on nickel have cut 
austenitic stainless steel tubing far below demand. If this 
critical shortage of nickel-bearing stainless tubing is 
compelling you to find other suitable grades, you should 
take a closer look at the straight-chromium analyses. 


Readily available in quantity from B&W are pipe and 


tubes of the four non-nickel-bearing types listed at the 
right with typical uses. These ferritic and martensitic 
steels are magnetic at ordinary temperatures after all con- 
ditions of heat treatment, have relatively high oxidation 
resistance at elevated temperatures, ont resist attack by 
many corrosive media. With certain modifications in 
procedures, they can be satisfactorily fabricated by all 
methods applicable to austenitic quedies. 

For both pressure and mechanical applications, tubes 
of straight-chromium stainless analyses are worthy alter- 
nates for hard-to-get nickel-bearing stainless types. 
Would you like a copy of TDC-140 containing technical 
data on these easy-to-get grades of stainless tubes? Ask 
Mr. Tubes—your B&W Tube Representative—about their 
suitability for your applications. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


General Offices & Plants 


Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Stee! Tubing 
Alliance, Ohio— Welded Carbon Steel Tubing 





Sales Offices: Beaver Falls, Pa. © Boston 16, Mass. * Chicago 3, Ill. 
Cleveland 14, Ohio * Denver 1, Colo. * Detroit 26, Mich. * Houston 2, 
Texas * Los Angeles 17, Cal. * New York 16, N. Y. * Philadelphia 2, 


Pa. * St. Lovis 1, Mo. ® San Francisco 3, Cal. * Syracuse 2, N. Y 
Toronto, Ontario * Tulsa 3, Okla. 
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Let’s take a OL ER LOOK at 
STRAIGHT-CHROMIUM 
Stainless Steel Tubing } 


applications. 
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APPLICATIONS 


BEw Croloy 12 Al (Type 405, Seamless)—Non- 
hordening—does not undergo appreciable trans- 
formation; therefore no sudden volume change 
occurs during heating—corrosion ahd oxidation 
resistant. Typical uses: Conveyor lines in oil refin- 
ing and chemical processing, heat exchanger 
tubing, boiler tubing in mercury heat cycle, cata- 
lytic oil cracking processes where fins have been 
welded*to tubes. 

B&W Croloy 12 (Type 410, Seamless and Welded) 
—Hardenable—moderate corrosion and heat re- 
sistance, Typical uses: Machinery in the chemical 
and food processing and packaging fields. 

B&W Croloy 18 (Type 430, Seamless and Welded) 
—Sufficient ductility for forming simple parts— . 
good corrosion and oxidation resistance—can be 
polished or buffed to pleasing finish. Typical uses: 
Conveyor lines in chemical processing field; con- 
densers and piping in production, transportation, 
and storage of nitric acid and in nitrating opero- 
tions involving mixed acids; furnace parts; retorts; 
ornaniental structures. . 

B&W Croloy.27 (Type 446, Seamless)—Corrosion 
resistant—excellent heat resisting qualities. Typi- 
cal uses: Furnace parts, heat interchangers, kilns, 
pyrometer protection tubes, soot blower elements, 
dehydrogencstion equipment in chemical and oil 
refining fields. Also well suited for gloss sealing 
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MEASURE IN MICROINCHES RMS 


What Does Belong- 


in this Picture? 















the PROFILOMETER ai the 
NORTON SCHOOL OF GRINDING 


Shown above is a customer group attending the school of grind- 
ing of the Norton Company, Worcester, Massachusetts. Here the 
latest grinding machine developments are explained to repre- 
sentatives of a number of the country’s leading industrial firms. 


One piece of equipment appears in this picture... the Profilom- 
eter. Obviously, in a discussion of modern grinding techniques, 
an accurate knowledge of the surface finishes that are secured 
is of primary importance. Norton Company recognizes the 
Profilometer as the instrument which does provide dependable 
roughness ratings in microinches RMS—the accepted standard of 
measurement throughout industry. For that reason, the Profilom- 
eter does belong in this picture—and on this conference table. 


To the men who attend these sessions, the value of the Profilom- 
eter increases immeasurably when they put it to everyday 
use in the production departments of their own plants. There 
it becomes a part of routine grinding and other 
machining procedure . . . a means to secure 
exactly, quickly and easily the information de- 
sired on surface finishes. That is why you find 
it “in the picture” in their companies and 
wherever quality control is a consideration. 






To learn bow the Profilometer can belp cut costs in 
your production, write today for these free bulletins. 


Profilometer is a registered trade name. 
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OF MANUFACTURERS 


RODUCTION was started recent. 

ly in the new $2,000,000 plant of 
Sterling Electric Motors Inc., Los An. 
geles. The new factory, located in 
Van Wert, O., will produce gears, 
splines, and gear boxes. 


+ 


Charles H. Besly & Co., Chicago 
tap and grinder manufacturer, has 
changed its corporate title to Besly- 
Welles Corp. Besly-Welles executive 
headquarters and Besly-Titan abra- 
Sives sales offices will be established 
at 20 North Wacker Dr., Chicago; 
the office and local stocks of the 
Besly-Welles cutting tool division 
will be at 184 North Wacker Dr.; and 
national sales will be handled direct 
from the company’s plant at Beloit, 
Wis. 

° 


Trackson Co., Milwaukee, a produc- 
er of tractor-mounted machines, has 
become a wholly-owned subsidiary of 
Caterpillar Tractor Co. Trackson’s 
two plants occupy approximately 
150,000 sq ft of manufacturing and 
office space. 

SJ 


General offices of Mallory-Sharon 
Titanium Corp. have been moved 
from Indianapolis to Niles, O. ‘This 
is a jointly owned company formed 
by P. R. Mallory & Co, Inc., Indian- 
apolis, and Sharon Steel Co., Sharon, 
Pa., for the melting and fabrication 
of titanium and its alloys. The melt- 
ing furnace located in Indianapolis 
is being moved to Niles, and three 
new furnaces to be installed there 
will bring available titanium melting 
capacity at Mallory-Sharon to two 
million pounds in 1952. Also, the 
laboratory, engineering, and research 
work on titanium now being carried 
out in Indianapolis will be established 
in Niles. 

° 


The purchase of a new factory 
building, located at 1521 East Grand 
Ave., El Segundo, Calif., has beet 
announced by International Rectifier 
Corp. The present plant will be mail- 
tained for research and development 
work. 


A tract of more than 400 acres for 
industrial development has been pro 
cured by Hotpoint Inc. at 95th St 
and Harlem Ave., approximately 20 
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Cc. A. NORGREN CO. 


3442 So. Elati—Englewood, Colorado (Suburb of Denver) 








Gentlemen: Please send me your free Norgren Blueprint 





No. 114, giving complete data on above lubrication system. 
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The BALL BEARING for your 


LINEAR MOTIONS 


Sliding linear motions are nearly always troublesome. Thousands 
of progressive engineers have solved this problem by application 
of the Precision Series A or Low-Cost Series B BALL BUSHINGS. 


Alert designers can now make tremendous improvements in their 
products by using BALL BUSHINGS on guide rods, reciprocating shafts, 
push-pull actions, or for support of any mechanism that is moved 
or shifted in a straight line. 


Improve your product. Up-date your design and performance with 
BALL BUSHINGS! 


Now manufactured for '/,", 1/2", 344.”,1", 11/." and 21/,” 
shaft diameters. 


LOW FRICTION - LOW MAINTENANCE 
ELIMINATES BINDING AND CHATTER 
SOLVES SLIDING LUBRICATION PROBLEMS 
LONG LIFE + LASTING ALIGNMENT 


Progressive Manufacturers Use Ball Bushings 
—A Major Improvement at a Minor Cost 


THOMSON INDUSTRIES, Inc. 
Dept. E MANHASSET, NEW YORK 


Write for descriptive literature and the name of our 
representative in your city. 





Also manufacturers of NYLINED Bearings — DuPont NYLON 


within a metal sleeve—for rotation and reciprocation. 


%yj) 
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miles from the Chicago Loop. Acqui- 
sition of this land represents the fi- 
nal step in a five-year expansion pro- 
gram announced in 1947 and will pro- 
vide a site for the erection of a one 
million sq ft manufacturing facility 
when defense restrictions permit. The 
new manufacturing space will be 
used at first for defense work and, 
according to present plans, will ulti- 
mately provide expanded refrigera- 
tion-products facilities. 
* 





A plant is being built for Pastushin 
Aviation Corp., Los Angeles, at Haw- 
thorne, Calif. It will be used for pro- 
duction of aircraft components under 
subcontract. 

e 


Thomas Associates, Los Angeles, 
has established a branch manufac- 
turing plant at Coffeyville, Kans., to 
produce and stock all volume TA 
clips, clamps and related items for 
aircraft and industrial customers in 
the Midwest area. 


S 


Construction of a new wing to 
house two new research laboratories 
has been completed by Eutectic Weld- 
ing Alloys Corp., Flushing, N. Y. The 
staff of the new laboratories will 
concentrate on the development of 
new welding alloys utilizing fewer 
critical metals. Research on new met- 
als, such as titanium, is also included 
among the projects scheduled for 
study by the group. 

° 


The firm name of the Penn Elec- 
tric Switch Co., Goshen, Ind., has 
been changed to Penn Controls Inc. 
This action was taken in order to 
describe more accurately the charac- 
ter of the company’s business, which 
is manufacturing automatic controls 
for heating, refrigeration, air con- 
ditioning, gas appliances, engines, 
and pumps and air compressors. 

+ 


The Convair Guided Missile Divi- 
sion of Consolidated Vultee Aircraft 
Corp., San ‘Diego, Calif., has leased 
79,000 sq ft of building space at the 
Los Angeles County fairgrounds to 
provide interim facilities for engi- 
neering, experimental shop and lab- 
oratory activities in Pomona. By 
August 1, the buildings to house the 
Navy-Convair guided missile plant 
will be completed on the western 
edge of Pomona. Convair also has 
announced the establishment of the 
Ordnance Aerophysics Laboratory at 
Daingerfield, Tex:> asa separate di 
vision of the company. Facilities of 
this division include a supersonic 
wind tunnel, a ramjet-engine test 
burner and a high-altitude test cham- 
ber for testing large-scale ramjet em 


MACHINE DESIGN—February 1952 














Acqui- 
he fi- 
h pro- 
] pro- 
a one 
icility ff 
t. The 
ll be 

and, 

ulti- 
igera- 







$ an 


KET 





ushin 
Haw- 
| pro- 
inder 












reles, 
ufac- 


3 
Aes General purpose Chains for use on high-production units in 


; for the Industrial and Construction fields . . . shovels, rollers, con- 
rs in veyors, bucket elevators, drilling rigs, and for drives. 

Jeffrey Chains and sprockets will keep your equipment oper- 
ating at its best. They have a long and consistent record for 
5 bo lowering material handling costs . . . have quite a reputation for 
thrifty performance and enduring reliability. 

The Demand high-quality Chains and Sprockets . . . the kind that 
will Jeffrey builds. 








ided Send for catalog No. A418. 
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HYDRECO 


solves 
another tough 
control problem 


















HYDRECO VW SERIES 
HYDRAULIC STEERING VALVE 


The Terra-Cobra, built by Wooldridge Manufac- 
turing Company, Sunnyvale, California, hauls a 
lot of dirt and travels fast. The HYDRECO designed 
and built model VW2X]1 steering control valve 
provides the effortless hydraulic steering and 
perfect control that this big machine requires 


for most efficient operation. 


Slack in the steering chains and possible 
momentary loss of control cannot develop, as flow 
controls built into the valve keep positive tension 
on the steering chains under all conditions. 


As the flow controls are built right into the same 


valve housing with the steering controls, external 
piping is reduced to a bare minimum. 


Let HYDRECO engineers show you how fast and 
safe control of earth moving equipment and other 
mobile units means savings for users and profits 


for you. Please write us. 








1106 EAST 222nd STREET 





HYDRAULIC EQUIPMENT COMPANY 


CLEVELAND 17, OHIO 
















gines at simulated altitudes of ap- 


proximately 20 miles and at four 


times the speed of sound. 
+ 


A new continuous galvanizing piant 
will be constructed at Martins Ferry, 
O., by Wheeling Steel Corp., Wheel- 
ing, W. Va. The plant will be used 
for the production of galvanized 
Sheets in coils 3000 to 4000 ft long. 


Sd 


On the occasion of its fiftieth an- 
niversary, the firm name of Chicago 
Metal Hose Corp., Maywood, IIl., was 
changed to Flexonics Corp. 


¢ 


Plans for a new and larger manu- 
facturing plant, located at 3601 How- 
ard St., Skokie, Ill., have been an- 
nounced by Ohmite Mfg. Co., Chi- 
cago, manufacturer of electrical con. 
trol equipment. The new plant will 
provide enlarged facilities for the 
company’s increased defense produc- 
tion. 

+ 


The Bassick Co., Bridgeport, Conn., 
a subsidiary of Stewart - Warner 
Corp., has leased manufacturing 
space in New Haven, Conn., to pro- 
vide for increased production of its 
heavy-duty industrial caster line. 
Screw machine, welding, grinding, 
finishing and assembly operations 
will be conducted in the new plant, 
which is located in New Haven Ter- 
minal property. 

SJ 


A new 26,000-sq ft factory expan- 
sion has been completed at Cheboy- 
gan, Mich., by Detroit Tap and Tool 
Co., Detroit. The new plant was con- 
structed in order to increase produc- 
tion of taps, thread gages, thread 
milling cutters, and other threading 
tools. 

° 


The Nelco Tool Co., Manchester, 
Conn., producer of carbide-tipped 
metal cutting tools, recently complet- 
ed a building program Which more 
than doubles its manufacturing space. 

° 


Continuing a program of expansion 
in aluminum fabrication, Revere Cop 
per and Brass Inc., New York, will 
extend aluminum operations to the 
Pacific coast by approximately doub- 
ling the size of its present Los An- 
geels plant, which currently is fabri- 
cating only copper and copper alloys. 
Plans call for the opening of a 50,- 
000-sq ft addition in the spring of 
1953. The plant will produce alumi- 
num tube and extruded shapes in 4 
variety of alloys, both heat treated 
and non-heat treated. Also a 
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@ Back of every link, every 
foot of Diamond Roller 
Chain are more than 60 years 
of experience in the produc- 
tion of this one type of pro- 
duct. Add to this the cumu- 
lative results of metallurgical and engineering research, 
special facilities and skilled craftsmanship and you have a 
smooth, flexible steel roller bearing type power transmis- 
sion of uniform quality . . . quality, for which there is 
no substitute. 


DIAMOND CHAIN COMPANY, Inc. 
Dept. 435, 402 Kentucky Avenue, Indianapolis 7, Indiana 


Offices and Distributors in All Principal Cities 














































FOR HIGHER EFFICIENCY 


in high - pressure oil - hydraulic circuits 




































Bisco 


Pumps and Controls 


Meet Circuit Needs to 5000 psi 


1. DENISON’S SURGE-DAMPING CONTROL elimi- 
nates shock without affecting other circuit functions! About 
the size of a garden-hoze nozzle, it is easily installed in any 
circuit. Adjusts automatically to any working pressure. . . 
acts with split-second speed . . . can’t retard cycling speed. 





DENISON 
drOllica 






y I One of the many Denison high-pressure high-volume 
pumps for either constant or variable volume delivery. Vol- 
ume control by stem, handwheel, or pressure compensation. 
Capacities: 2 to 35 gpm. Simplified axial-piston design — 
rugged, dependable, highly compact. 


e Spool sticking is eliminated in long-cycling, high-pres- 
sure operations by Denison’s pilot operated 4-way Solenoid 
Valves. Using system pressures to move the spool through 
either internal or external pilot action, they assure smooth, 
quick positive action under all conditions. 3/,” and 11/.” sizes. 


Denison has the answers to today’s increasing needs for com- 
plete packaged power units built for long life and extra 
efficiency in high pressure oil-hydraulic systems of almost 
every type. Write for information on HydrOILic Pumps, 
Valves, Controls, Pumping Units, Fluid Motors and other 
components or for recommendations on your specific needs! 


The DENISON Engineering Co., 1156 Dublin Rd., Columbus 16, Ohio 


Pumps and Controls 








nounced by Revere is an expansion in 
aluminum operations at Baltimore, 
where a 3000.ton extrusion press and 
added tube-drawing facilities are be- 
ing installed. These new facilities 
will approximately double the plant 
capacity for drawn aluminum tube 
and extruded shapes. 


* 


Production facilities of Whitney 
Chain Co., Hartford, Conn., are be- 
ing increased by the construction of 
a one-story plant addition containing 
approximately 10,000 sq ft of floor 
space. This area will be devoted to 
the manufacture of fabricated steel 
sprockets and large pitch roller and 
conveyor chains. New press capacity 
will be installed, including heavy 
presses ranging from 280 to 400 tons. 


o 


Pittsburgh Plate Glass Co., Pitts- 
burgh, recently announced plans to 
purchase a 147,000-sq ft factory at 
Shelbyville, Ind., as a manufactur- 
ing facility for its new Fiber Glass 
division. Production is expected to 
begin early in the fall on strand fiber 
and superfine fiber. 


¢ 


Greer Hydraulics Inc., Brooklyn, 
N. Y., manufacturer of aviation test 
equipment and devices for industrial 
hydraulic systems, has recently com- 
pleted a new addition to its plant at 
454 Eighteenth St. This expansion 
and the leasing of additional space in 
another building at 255 Eighteenth 
St. has increased the office ‘and plant 
space to more than 140,000 sq ft. 


. 


Dudco Products Co., Hazel Park, 
Mich., manufacturer of vane-type hy- 
draulic pumps and motors, has been 
sold to The New York Air Brake Co. 
of New York and will now be operat- 
ed as the Dudco division of the par- 
ent company. No changes in person- 
nel or operation have been made. 


+ 


A $450,000 building program which 
will add more than 80 per cent to the 
permanent building area of Luscombe 
Airplane Corp., Dallas, Tex., was an- 
nounced recently. It is expected that 
this expansion will be completed by 
July 1. 


+ 


Production facilities of The Ameri- 
can Welding & Mfg. Co., Warren, O., 
have been expanded by the acquisi- 
tion of The Warren Machine & Die 
Co., which has become the Warren 
Machine & Die Division of American 
Welding. Another addition to the 
company’s plant and equipment is 
under way immediately adjacent to 
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the main plant. Part of these facili- 
ties, which will provide for increased 
production of jet and reciprocating 
engine parts, is expected to be ready 
for use early in March. 

+ 


An expansion program which will 
increase the production capacity of 
the General Electric Co. silicone 
plant in Waterford, N. Y., has been 
announced. Additional manufactur- 
ing facilities are being installed and 
are expected to be operating by the 
end of the year. The company has 


formed a new chemical division prod-. 


uct department to be known as the 
silicone products department, with 
Dr. Charles E. Reed as general man- 
ager. 

+ 


Farrel-Birmingham Co. Inc., An- 
sonia, Conn., has purchased the com- 
mon stock of Consolidated Machine 
Tool Corp., Rochester, N. Y. Produc- 
tion of the Consolidated line of ma- 
chine tools will continue at the 
Rochester plant, which will be op- 
erated as a subsidiary of Farrel-Bir- 
mingham. , 


Construction of a major unit for 
the production of polyethylene resins 
has been announced as an addition to 
the Texas City plant of Carbide and 
Carbon Chemicals Co., a division of 
Union Carbide and Carbon Corp., 
New York. The unit is expected to 
be in operation early in 1953, and 
annual production is estimated at 50 
million pounds. 

+ 


The formation of a new company 
to engineer, manufacture and sell 
high-speed automatic stamping press- 
eS was announced recently. To be 
known as Precision Flexopress Corp., 
the new company will be located at 
910 Baymiller St., Cincinnati, O. 

* 


The Communications and Electron- 
ics division of Motorola Inc., Chicago, 
has been moved to new quarters at 
4501 W. Augusta Blvd. The new 
building, which is adjacent to the di- 
vision’s former location, provides 200,- 
000 sq ft of plant and office space. 


¢ 


Physicists Research Co., Ann Ar- 
bor, Mich., manufacturer of the Pro- 
filometer and other shop instruments 
for surface measurement and control, 
has changed its name to Micromet- 
rical Mfg. Co. Concurrently, the 
company’s development operations 
have been moved to a new building 
and are now operated as Micromet- 
rical Development Corp. at 2821 S. 
State St. in Ann Arbor. 
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with constant advancement in designs and methods 





DENISON 
dnrOlhicz 





Pumps and Controls 
Shown on Opposite Page are Typical Examples: 


Applying the full advantages of oil-hydraulic equipment to new 
requirements that play a major part in today’s fast-moving indus- 
trial progress, has been the work of a continuous research and 
development program at Denison for many years. 


As a result, press equipment has been reduced in bulk and com- 
plexity . . . its speed and efficiency have been increased for all 
types of production jobs . . . and newly developed all-automatic 
control features slash costs even on short run production jobs. 
Pumps of improved design, with full emphasis on efficiency at 
high pressures, are now a reality. Greater accuracy has been incor- 
porated into pressure controls for all types of circuit needs up to 
5000 psi. Tooling designs and methods that reduce scrap losses, 
boost production rates and improve the quality of work are now 
in wide, daily use because of procedures developed at Denison. 


Recently, special research in applying high-pressure hydraulics to 
new and bigger commercial and defense-production needs has 
brought remarkable gains in many phases of industry. 

This continuing research program has made Denison a preferred 
source for new, improved equipment, better methods, and advanced 
ideas — like the valves that eliminate hydraulic shock and spool- 
sticking, described on the opposite page. You can count on Denison 
for better hydraulic equipment. 





The DENISON Engineering Co., 1156 Dublin Rd., Columbus 16, Ohio 


Oil-Hydraulic Equipment 
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OMPLETION of the board of di- 

rectors to head the Centennial 
of Engineering has been announced 
by its president, Lenox R. Lohr. The 
celebration, which will be held in 
Chicago this year, marks the 100th 
anniversary of the establishment of 
engineering as a recognized civilian 
profession in this country. Other of- 
ficers of the Centennial are: Carlton 
S. Proctor, vice president; Titus G. 
Le Clair, treasurer; and Charles F. 
Kettering, executive committee chair- 
man. Frank W. Edwards is general 
manager of the Centennial and E. L. 
Chandler is secretary of the convo- 
cation committee. 


° 


Dr. Daniel P. Barnard IV, research 
co-ordihator of Standard Oil Co. 
(Indiana), has been elected president 
of the Society of Automotive Engi- 
neers for 1952. Newly elected vice 
presidents are: A. W. Dallas, Air 
Transport Assn. of America; D. Roy 
Shoults, General Electric Co.; F. C. 
Mock, Bendix Aviation Corp.; V. M. 
Exner, Chrysler Corp.; W. G. Ainsley, 
Sinclair Research Laboratories, Inc.; 
V. A. Crosby, Climax Molybdenum 
Co.; J. G. Moxey, Jr., Sun Oil Co.; 
H. E. Churchill, Studebaker Corp.; 
E. F. Gihjan, Thompson Products, 
Inc.; C. A. Hubert, International Har- 
vester Co.; Linn Edsall, Philadelphia 
Electric Co.; and F. W. Kateley, ACF- 
Brill Motors Co, Re-elected treasurer 
was B. B. Bachman of the Autocar 
Co. Newly installed members of the 
SAE Council are: E. F. Armstrong, 
General Motors of Canada, Ltd.; W. 
E. Beall, Boeing Airplane Co.; R. F. 
Lybeck, Esso Standard Oil Co.; Rob- 
ert Cass, White Motor Co.; R. W. 
Goodale, Standard Oil Co. of Calif.; 
and Herb Rawdon, Beech Aircraft 
Corp. 

The Horning Memorial Award was 
presented to D. L. Pastell of E. I. du 
Pont de Nemours & Co. on the basis 
of the excellence of his technical 
paper “Precombustion Reactions in 
a Motored Engine.” This award is 
presented annually by the SAE for 
outstanding contributions to man’s 
knowledge of the science of match- 
ing fuels and engines. 


. 


The American Standards Associa 
tion recently honored the National 
Bureau of Standards on the occasion 
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Precision cut felt parts is a special part 


All grades of our business. With your first order 

All colors you'll know we mean precision. For 

All textures your parts will be engineered to your 
All thicknesses exact specifications ... just the way 


All consistencies you’ve always wanted to receive them. 


Write for details today. 


THE FELTERS COMPANY 


210-MD SOUTH STREET, BOSTON 11, MASSACHUSETTS 


Offices: New York, Philadelphia, Chicago, Detroit, St. Louis 
Sales Representative: San Francisco 
Mills: Johnson City, New York; Millbury, Mass.; Jackson, Mich.; New York City 


Wleiee the Folt foe the bei tt Ceci 

















of the Bureau’s fiftieth anniversary, 
A feature of the ASA annual meeting 


at the Waldorf-Astoria in New York 


was the presentation of a scroll con- 
gratulating the Bureau “on a half- 
century of service in the public inter- 
est and in the improvement of the 






standard of American life.” ASA f 
president, T. D. Jolly, made the pre- f 


sentation to Dr. A. V. Astin, NBS 
acting director. 


° 


American Society of Tool Engi- 
meers has announced its second an- 
nual scholarship awards contest to 
aid students in their fourth or fifth 
year who are taking subjects coming 
under the general category of “Tool 
Engineering”. Five scholarships of 
$300 each will be awarded, four to 
students in the United States and one 
to a Canadian student. Application 
for scholarships must be made not 
later than March 1, 1952. Detailed in- 
formation and applications are avail- 
able from ASTE headquarters, 10700 
Puritan Ave., Detroit 21, Mich. 


+ 


The American Society for Engi- 
neering Education is issuing a call 
to industry, the professional societies, 
public or private research organiza- 
tions, and the engineering colleges for 
teaching aids ,which may be reviewed 
in its forthcoming Catalogue of Teach- 
ing Aids. The first edition will be 
limited to motion picture films (sound 
and silent), slides in 2 x 2 in. or 
3% x 4 in. size, models, charts, and 
exhibits. Information on such devices 
should be sent to Professor Carl W. 
Muhlenbruch, Chairman, ASEE Com- 
mittee on Teaching Aids, Northwest- 
ern Technological Institute, Evanston, 
Til. 


+ 


New officers of the National Asso- 
ciation of Relay Manufacturers are: 
President, H. L. Huntsinger, Essex 
Wire Corp.; vice president, R. T. 
Fisher, Sigma Instruments Inc.; and 
secretary-treasurer, J. B. Roughan, 
Price Electric Corp. The new board 
of directors, which is made up of 
company members rather than indi- 
viduals, is as follows: Struthers-Dunn 
Inc., Allied Control Co., Automatic 
Electric Mfg. Co., Guardian Electric 
Co., Price Electric Corp., Leach Re 
lay Co., and Potter and Brumfield 
Mfg. Co. 


. 


Newly incorporated is the Associ- 
ation of Bearing Specialists, a na 
tional organization of concerns whose 
primary purpose is supplying ball and 
roller bearings to the industrial trade 
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Specify Arkwright Tracing Cloth, and you'll get 
clean, clear, “ghost ree” blueprints no matter 
how often you erasajthe drawing. 

You can e-ink ral or-sharp lines on Arkwright 


t . 
cloth without “fegthering” or “blobbing”. More im- 





portant, you be sure that drawings will never 
beeome beftle, opaque or paper-frayed with age. 


hey’re good reasons for you to remember: 







if your work is worth saving, put it on 
Arkwright Tracing Cloth. Want a sample? 
Write Arkwright Finishing Co., Industrial Trust 





ARKWRIGHT 


AMERICA’S STANDARD FOR 









for maintenance. William F. Chase, 
Bearing Service Co., was named chair- 
man of the board for the new Associ- 
ation at its first meeting in the 
Shamrock Hotel, Houston, Texas. Of- 
ficers elected were: President, J. R. 
Gelomb, Iowa Bearing Co.; vice presi- 
dent, Gene Tappero, Michigan Bear- 
ing Co.; secretary, W. S. McClendon, 
Behrings Bearing Service, Inc.; and 
treasurer, Harold E. Johnson, Gen- 
eral Bearings Co. Board members are; 
G. W. Elftman, General Bearings Co.; 
J. Hudson Crockett, Standard Ma- 
chine and Supply Co.; Frank J. 
Stevens, Bearing Distributors, Inc.; 
J. K. Weiser, Minnesota Bearings Co.; 
and W. S. McClendon. 


« 


Effective Jan. 1, 1952 the correct 
mailing address for both the Ab- 
rasive Grain Association and the 
Grinding Wheel Institute is 2130 
Keith Building, Cleveland 15, Ohio. 


¢ 


Harvey T. Harrison, The Duraloy 
Co., has been elected president of the 
Alloy Casting Institute. Also elected 
were: R. H. English, Blaw-Knox Co., 
as vice president and W. H. Worrilow, 
Jr., Lebanon Steel Foundry, as 4 
member of the board of directors. 


a 


At the 59th Annual Banquet of the 
Society of Naval Architects and Ma- 
rine Engineers the following awards 
were made to members and visitors. 

David W. Taylor Medal to C. Rich- 
ard Waller, De Laval Steam Turbine 
Co., for notable achievement in ma- 
rine engineering. 

Captain Joseph H. Linnard Prize 
to E. F. Hewins, Newport News Ship- 
building and Dry Dock Co. and 
Harold J. Chase and A. L. Ruiz of 
the General Electric Co., for their 
paper, “The Backing Power of 
Geared-Turbine-Driven Vessels.” 

President’s Award to Mark L. Ire- 
land Jr., M. D. Wheeler, and L. E. 
Spencer of the Newport News Ship- 
building and Dry Dock Co. for their 
paper, “The Performance and Design 
of Machinery for the 26,800-ton Esso 
Supertankers.” 

“M: C. James Memorial Medal”, on 
behalf of the North East Coast In- 
stitution of Engineers and Shipbuild- 
ers of England, to Captain Ralph K. 
James, USN, in recognition of his 
paper read at Newcastle-upon-Tyne 
during the International Conference 
of Naval Architects and Marine En- 
gineers held in Britain. 

Fifty-Year Membership Certificates 
to George H. Bates, Horace Holden 
Thayer, Charles C. West and Rear 
Admiral Henry Williams, USN (re 
tired). 
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Co.; 
cellular 
rubber 
rect 
Ab- 
the Prevents Frosting 
130 “A-P Valve Insula- 
0. : tor courtesy of A-P 
And Sweating Controls Corpora- 
tion, Milwaukee, 
loy Wisconsin.” 
the 
ted 
Co., 
ow, 
| a 
the When this expansion valve is installed outside of low 
fa- temperature apparatus a custom molded Spongex in- 
o sulator prevents dripping which otherwise would dam- 
ch- age the floor or equipment beneath. Besides its special 
ine shape the requirements of this part called for cellular 
p 4 rubber of interconnecting cell structure with natural 
ize skin on all exposed surfaces. 
ip- 
: For many manufacturers, conversion is bringing 
Ps new and different requirements for materials. Your 
of needs in cellular rubber might call for SPONGEX simi- 
| larly molded. Or a die-cut shape. Or a standard cord, 
“4 tube, strip or sheet. Perhaps you seek the 0.28-0.30 K 
p- insulating factor of SPONGEX CELL-TITE® or the effi- 
ir ciency of SILICONE SPONGEX at —100° F to 450° F 
: Custom molded in Spongex stands ready to help you solve any problems 
one piece, Spongex you may have 
D cover opens, snaps , 
a closed around 
valve. This new booklet on the properties of, 
4 test data on, and specifications for 
s cellular rubber is a concise, valuable 
: reference source. Write for a free copy 
4 today. 
§ 
The World’s Largest Specialists in Cellular Rubber. 
: THE SPONGE RUBBER PRODUCTS COMPANY 
500 DERBY PLACE SHELTON, CONNECTICUT 
MACHINE DesIGN—February 1952 267 














THERE Is AN.EASY Way 
To CONTROL VIBRATION 


The easiest way to solve your vibration problem is to put 
it up to your nearest Lord Field Engineer. He will analyze 
it and recommend the specific type of Lord Mounting 
necessary. By drawing upon complete data files of more 
than 27,000 Lord Mountings and their variations, it is 





probable that he can solve your problem from this reser- 
voir of available Lord Mountings. 


If your vibration trouble involves circumstances which 
have not been encountered before, your Lord Field En- 
gineer will work closely with you and with engineers at 
the Lord Factory to design the type of specific Lord 
Mounting most profitable to you. 


For immediate attention to your problem call or write to 


BURBANK, CALIFORNIA CHICAGO 11, ILLINOIS DALLAS, TEXAS 
Joe B. Hartley Robert T. Daily Bruce O. Todd 
George E. Behlmer Kenneth L. Hanson 1613 Tower Petroleum 
233 South Third Street Perry C. Goodspeed, Jr. Building 
ROckwell 9-2151 a J : 2 eaenioee Ave. PRospect 7996 
CHarleston 6-7481 chigan 2-6010 NEW YORK 16, NEW YORK 


DAYTON 2, OHIO DETROIT 2, MICHIGAN Vincent Ellis 
W. Webster Dalton Everett C. Vallin Jack M. Weaver 
238 Lafayette Street 7310 Woodward Ave. 280 Madison Avenue 
Michigan 8871 TRinity 5-8239 MuUrray Hill 5-4477 


PHILADELPHIA 7, PENNSYLVANIA ERIE, PENNSYLVANIA 
George P. Harrington Paul E. Dailey 
72S Widener Building Harry C. Sapper 
LOcust 4-0147 ag 12th Street 













D MANUFACTURING COMPANY e ERIE, PA. 















SALES AND SERVICE 


ROMOTIONS of four members of 

the sales division of The Cleve- 
land Graphite Bronze Co., Cleveland, 
were announced recently by L. W. 
Christenson, vice president of sales. 
Charles A. Williams, who has been 
assistant to Mr. Christenson, is now 
sales manager of the original equip- 
ment division. Robert E. Mooney, 
district sales manager at the Detroit 
office since 1948, has been named 
district sales manager for the Ohio 
territory and will also handle special 
assignments for the sales division. He 
is succeeded as Detroit sales manager 
by Wilmer D. Cowgill, who has served 
as Detroit sales representative since 
1939. Starr W. Pearn, a member of 
the engineering division field service 
staff, has been named Detroit sales 
representative. 


¢ 


Announcement was made recently 
of the appointment of Alfred J. Fava 
as sales director of the General Prod- 
ucts division of American Machine 
and Foundry Co., New York. Since 
1945 Mr. Fava has served as sales 
manager of the Lowerator division, 
which is now a department of the 
General Products division. New sales 
manager of the Lowerator depart- 
ment is J. J. Cranmore, who has been 
sales manager for this department in 
the Chicago area. Mr. Cranmore is 
succeeded by J. B. Moloney, a mem- 
ber of the Chicago sales staff. 


* 


Frank J. Bretzing has been ap- 
pointed sales manager of the Rosan 
division of Bardwell & McAlister Inc., 
Burbank, Calif. He was formerly 
supervisor of quality control for the 
division. 

° 


Raymond E. Olson, recently elected 
president of the Taylor Instrument 
Companies, Rochester, N. Y., has an- 
nounced several major changes in 
the supervision of the sales depart- 
ment. Appointed to replace Mr. Ol- 
son as general sales manager is 
Frank S. Ward, who has served as 
industrial sales manager since 1945. 
Mr. Ward is succeeded by Albert J. 
Fleig, who has been divisional mana- 
ger in charge of sales to the chemical, 
petroleum and canning industries. 
George E. Heller has been named 
manager of a new industrial sales 
division handling products sold to 
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Cross Transfer-matic, with 10 Howell motors, helps speed aircraft production. 


This Cross Transfer-matic 
drills and bores .80 aircraft 
engine cylinder heads per 
hour! That means a lot of 
engines for military or civil- 
ian planes. 

Built for one of the indus- 
try’s leading manufacturers, 
this machine automatically 
rough drills and forms valve 
pockets and spring compart- 
ments, and finish bores valve 
guide holesand valveinsertand 
spring seats. The whole oper- 
ation takes only 45 seconds! 

Ten precision-built Howell 
motors, ranging in size from 
one to-30 H.P., were specified 


to drive the spindles, the hy- 
draulic and coolant pumps, 
and the chip and fixture con- 
veyors. Each Howell motor was 
chosen to fit its job exactly. 


Howell engineers will be 
glad to work with you, too, to 
get top performance from your 
electric motor installations. 
They will design special motors 
if required, or recommend 
Howell motors in standard 
NEMA frame sizes from 1/6 
to 200 H.P. So, for every job, 
especially your toughest ones, 
get in touch with the Howell 
representative in your city, or 
write directly to us today. 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 


OWELL 
Red Band. 


MOTORS 





HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 


Precision-built industrial motors since 1915 








Drills, bores 80 cylinder heads per hour! 











HOWELL Type K Motor. Offers 
constant performance in the pres- 
ence of dirt, dust, fumes and mois- 
ture. Sizes from 3 to 150 H.P. at 
1800 R.P.M. Either vertical or hori- 
zontal mounting. 





HOWELL Sanitary Motors meet the 
most exacting standards of the dairy 
and food industries. They contain 
no pockets, cracks, or crevices. 
Available for vertical or horizontal 
mounting. 

















Make Plastic Pipe More “Flexible” 


Carlon is a plastic pipe used to transmit fluids and vapors over irregular 
surfaces. This Speed Steel Mold—using Holliday’s Speed Case (X1515), 
Speed Treat (X1545) and Speed Alloy hot rolled alloy plate steel helps 
make Carlon even more “flexible”. It molds 6” dia. threaded plastic 
couplings that join either long lengths of Carlon to Carlon or Carlon 
io standard metal pipe. 

Naturally, these couplings have to be near-perfect to prevent leakage. 
Carlon Products Corp. reports top distortion-free production at the rate 
of one shot per minute. Houk Machine Company, Barberton, Ohio who 
made the mold of Speed Steels for Carlon, reports 40% faster machining 
than regular hot rolled carbon or tool steels plus an absence of warpage 
and distortion and longer tool life. Top and bottom plates are of ground 
Speed Treat plate, male and female core are of Speed Case-carburized to 
Rockwell 55 “C” then ground 4o size. Other parts are of Speed Alloy. 

How versatile Speed Steels are solving new fabricating problems every 
day makes mighty profitable listening. Check 
with your Speed Steel distributor or write direct 
for literature. 


DISTRIBUTED BY 


Brown-Wales Co., Boston-Hartford-Lewiston, Me. ™ Bridgeport Steel Co., Bridgeport, Conn. 
Beals, McCarthy & Rogers, Buffalo, N. Y. = Burger Iron Co., Akron, Ohio @ Grammer, 
Dempsey & Hudson, Inc., Newark, N. J. @ Earle M. Jorgensen Co., Los Angeles-Houston- 
Ookland-Dallas m Passaic County Steel Service, Inc., Paterson, N. J. m Peckover’s Ltd. 
Halifax-Montreal-Toronto-Winnipeg-Vancouver Peninsular Steel Co., Detroit, Mich. 
Pidgeon-Thomas Iron Co., Memphis, Tenn. m Horace T. Potts Co., Philadelphia-Baltimore 


Produced by W. J. Holliday & Co., Inc., Speed Steel Plate Division, 
Hammond, Indiana. Plants: Hammond and Indianapolis, Indiana 
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the chemical industry, and Richard N, 
Pond has been made a divisional 
manager to handle sales to the pe- 
troleum and canning industry. 


e 


Jerome T. Coe, of the chemical di- 
vision of General Electric Co., has 
been appointed customer service su- 
pervisor for silicone products, with 
offices in Waterford, N. Y. Another 
recent appointment in this division 
is that of H. Arthur Howe to mana- 
ger of the Coshocton, O., plant. He 
formerly was manager of the pheno- 
lic products plant at Pittsfield, Mass., 
and is succeeded in that position by 
Arthur T. Bourgault. 


. 


Field engineer with the Cleveland 
office of The Timken Roller Bearing 
Co., Canton, O., Robert E, Cook has 
been named to the position of sales 
engineer of the Steel and Tube divi- 
sion of that office. The company 
also recently appointed R. G, Winger- 
ter as assistant general manager and 
J. R. Splitstone as district manager 
of its automotive sales division. Both 
men will continue to make their head- 
quarters at the general automotive 
sales division offices in Detroit. 


. 


J. R. Simpson & Co., Chicago repre- 
sentative for Conoflow Corp., Phila- 
delphia control equipment manufac- 
turer, has appointed J. Robert Simp- 
son III as an associate. Mr. Simpson 
has served as a sales engineer for 
Conoflow Corp. for five years. 


° 


The Electro-Snap division of the 
Exhibit Supply Co., Chicago, manu- 
facturer of precision limit switches 
and electrical devices, recently ap- 
pointed George W. Ledbetter as West 
Coast representative. Mr. Ledbetter 
will make his headquarters at the 
division’s branch office located at 
15117 Ventura Blvd., Sherman Oaks, 


Calif. 
_ 


The electronics components divi- 
sion of the Stackpole Carbon Co., 
St. Marys, Pa., has appointed A. K. 
Neff as sales manager. He has been 
associated with the company’s home 
office sales department for a num- 
ber of years. Other appointments in- 
clude the promotion of V. E. Gerber 
to the position of assistant to the 
sales manager and Don L. Almquist 
to assistant to the manager. 

+ 

Ampco Metal Inc., Milwaukee, has 
appointed Nelson S. Cobleigh as dis- 
trict manager of its Philadelphia 
sales division. Mr. Cobleigh has served 
as a field engineer in the Detroit of- 
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Developed especially 
: for application 
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the Holtzer-Cabot 0810 
sub-miniature DC servo motor 
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Holtzer-Cabot’s RBDS-0810 sub-miniature DC servo 
motor was designed and engineered especially for service in 
highly sensitive aircraft controls and instruments. 
A typical application of this special motor is its use with 
the Avion Servo-dyne amplifier. The sub-miniature combina- 
tion of amplifier and motor reduces the size and weight of 
remote positioning systems in airborne computers and in- 
struments indicating flight conditions. 
The model 0810 performs efficiently at altitudes ranging 
from sea level to 40,000 feet, in temperatures varying from 
—65° F. to +160° F. and in relative humidity up to 100%. 
It is a 4-pole motor, measuring only 154” in diameter and 
2%" over bearing hubs and weighs but 81% ounces. 
Operating on a normal field current of 6 milliamperes, 
the motor’s armature is separately and continuously excited 
from a DC source of 24.3 to 29.7 volts. The field assembly 
consists of two independent high impedance windings, and 
this assembly is hermetically sealed. 
The RBDS-0810 motor provides practically noiseless, 
variable-speed, reversible operation. It has a very low inertia 
rotating element for fast response, and delivers a maximum 
of 1/500 horsepower. 
This achievement in small-motor efficiency is further evi- 
dence of Holtzer-Cabot’s ability to develop and produce fine 
precision motors for exacting applications. 
Specialized engineering skill combined with 75 years’ 
manufacturing experience enable Holtzer-Cabot to build 


motors to the most demanding specifications. 
For additional information write for Bulletin 0810. 


HOLTZER-CABOT 


DIVISION OF NATIONAL PNEUMATIC CO., INC. 


BOSTON 19, MASSACHUSETTS 


Manufacturers of fine electrical apparatus since 1875 7 


Avion Servo-dyne amplifier 
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ERE “under one roof” at FAIRFIELD is everything 
needed for producing fine gears — metallurgical 
department, batteries of the most modern machines, 
testing laboratories, complete heat-treating facilities ~ 
all operated by skilled craftsmen working under expert 
engineering supervision. By specializing exclusively 
in “FINE GEARS MADE TO ORDER” for more than 
thirty years, FAIRFIELD has become one of America’s 
largest producers of these parts. This is why many 
makers of construction machinery... agricultural 
implements ... machine tools... military equipment... 
tractors, trucks, and buses now regularly depend on 
FAIRFIELD to meet their requirements. For the Best 
in Gears, Specify Fairfield! FAIRFIELD MANUFAC- 
TURING CO., 3ll So. Earl Ave., Lafayette, Indiana. 
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fice for two and one-half years. Ben 
R. Hecker has been appointed as field 
engineer in the Detroit office. He has 
served as a resistance welding engi- 
neer in the Milwaukee office since 
1949. 
° 


Thomas R. Mahoney has been ap- 
pointed a sales engineer for the Star 
Kimble Motor Division of Miehle 
Printing Press and Mfg. Co., Bloom- 
field, N. J. He will cover the north- 
ern New Jersey territory, working out 
of the headquarters office. 


° 


J. R. Markey was recently ap- 
pointed sales manager of the air- 
craft division of The Aro Equipment 
Corp., Bryan, O. 

° 


Standard-Toch Chemicals Inc. has 
announced the appointment of R. Co- 
man Savoye as sales representative 
for industrial product finishes in 
Massachusetts and Rhode Island. Mr. 
Savoye’s headquarters are at Lexing- 
ton, Mass. 

+ 


H. H. Hanft has been named assis- 
tant to the manager of the industrial 
department for Westinghouse Elec- 
tric Corp., Pittsburgh. This depart- 
ment negotiates and co-ordinates sales 
and engineering information in the en- 
tire Westinghouse organization. 


° 


Melvin J. Henry has been appointed 
general sales manager of the United 
Lacquer Mfg. Corp., Linden, N. J. He 
will supervise distribution, merchand- 
ising, market development and cus- 
tomer service. 


o 


Fenwal Inc., Ashland, Mass., has 
appointed Joseph P. Maguire as sales 
representative for the state of Louisi- 
ana. Mr. Maguire’s offices are 10- 
cated at 208-209 Vincent Bldg., 615 
Commercial Place, New Orleans, La. 


+ 


Jackson Kemper has been appointed 
general manager of sales, distributor 
products division of Watson-Stillman 
Co., Roselle, N. J. 


+ 


Newly assigned sales representa- 
tives to Allis-Chalmers Mfg. Co. gen- 
eral machinery division district of- 
fices are Hugh C. Blair, John O. Hig- 
gins and Richard D. Miller. Mr. Blair, 
formerly an application engineer °2 
the transformer section, has been a3- 
signed to the New Orleans district 
office. Mr: Higgins is now in the 
firm’s Houston, Tex., district office, 
and Mr. Miller has been assigned to 
the Birmingham, Ala., office. Another 
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MONARCH ALUMINUM MFG. COMPANY : Detroit Avenue at West 93rd Street, Cleveland 2, Ohic 
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\- Rand best for coupling 
cabin supercharger 
The AiResearch cabin supercharger illustrated 
employs Marman V-Band Couplings to connect 
ducting between supercharger and engine. ee 
couplings must withstand a maximum re) P 
p.s.i.g. and 250°F. The unit is designed to use the 
same couplings at the inlet end under aan gee 
tures of —65°F. to +140°F. Max. In these - 
numberless other coupling applications the 
Marman V-Band provides great strength and a 
positive seal, light weight, and adaptability to . 
wide range of conditions, plus fast assembly a 
disassembly. Years of development have result - 
in a standard line which fulfills virtually = 
requirements without special design +. -years A 
increasing use have created familiarity on the 
production line which results in great production 


savings. 






Save Cost, Time and Weight with Marman 


FOR INFORMATION, WRITE DEPT. M-2. 


ARMAN 
PRODUCTS CO. in 
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| been appointed manager of the At- 
| lanta, Ga., branch. L. A. Weom, who 






newly appointed sales representative 
is Leroy A. Sweinberg, who has been 


assigned to the Wilkes-Barre district 
office. 


s 
. 


| 

| Synthane Corp., Oaks, Pa., has ap- 
| pointed C. Leonard Johnson as man- 
| ager of its Rochester, N. Y. sales 
| office to succeed ‘the late James P. 
Sill. Mr. Johnson has been in charge 
of the company’s branch office at 
Dayton, O., since April 1948. 

° 


Fred Friedlieb was recently ap- 
pointed sales manager of Admiral 









* 


The Dow Chemical Co., Midland, 
Mich., has announced the appointment 
of Fred A. Koch, of the company’s 
New York office, as Special assistant 
to Donald K. Ballman, general sales 
manager. Mr. Koch has been associ- 
ated with Dow since 1919. 


° 


Formerly sales vice president, 
John R. Hoover has been elected 
president of B. F. Goodrich Chemical 
Co., in Cleveland. Mr. Hoover joined 

| the Goodrich organization in 1925 

| @s a chemist in the Akron works 
laboratories. His sales career began 
in 1932 when he was made assistant 
sales manager of the rubber-lined 
equipment department. He later be- 
came sales manager of that depart- 
ment and in 1942 assumed direction 
of plastics materials sales. When the 
B. F. Goodrich Chemical Co. was 
formed in 1944, Mr. Hoover was made 
general sales manager. He was 
elected vice president of sales in 
1945. 


° 


The Cooper-Bessemer Corp., Mount 
Vernon, O., has appointed Roy W. P. 
Johnson as a sales engineer in its 
New York district office. 


S 


A number of changes in the sales 
organization of Fairbanks, Morse & 
Co., Chicago, were announced re- 
cently. J. A. Cuneo, formerly mana- 
ger of the Chicago branch, has been 
promoted to the position of general 
sales manager. H. L. Hilleary will 
continue as assistant sales manager. 
Milo C. Roy, formerly manager of the 
Omaha, Neb., branch, has been ap- 
pointed manager of the Chicago 
branch. Succeeding Mr. Roy is J. W. 
Wright, who has been manager of 
the diesel sales division in Chicago. 
C. E. Dietle replaces Mr. Wright. 
W. B. Wylly, formerly manager of 
the Houston, Tex., sub-branch, has 
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Here’s what we mean by SUPERIOR 
ENGINEERED FOUNDRY PRODUCTS... 
































1. This bracket on an agricultural conveyor ‘ 
ap- did not appear to be strong enough to give 
iral long-lived trouble-free service. Result? ' 
Sales resistance and loss of sales to com- i 
petitors. ; 
nd, 7 2, The production-cost, as a weldment made a 
— up from three pieces, was excessive. 7 
ant § 3, It was difficult to attain dimensional sta- o! 


les bility during fabrication. 


a ORIGINAL DESIGN —=<=—=-~ 
4. Weight, 3.1 pounds. 
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‘ks A FOUNDRY ENGINEERED DESIGN one- 
an piece steel casting which would require 
int only simple, inexpensive pattern equipment 
ed and casting procedures. 

)€- 

rt- 
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in BETTER APPEARANCE plus 10.5% Savings 


I. Improved appearance and strength with a 
resultant improvement in sales. 





nt 
Pp. 2.10.5% reduction in cost. 
ts 
| 3, Dimensional stability which eliminated pro- 
duction difficulties. 
es § 4, Weight reduced to 2.7 pounds. 
; , 
e 
2 TOTAL COST OF PART 
al REDUCED 10.5% | 
e YOU, TOO, CAN GET SAVINGS LIKE THESE! : See er 
“ CONSULT OUR PRODUCT DEVELOPMENT = mas 
. SECTION REGARDING YOUR PROBLEM... Let our foundry engineers help you conserv 





0 WHILE IT’S STILL ON THE DRAWING BOARD critical materials. 









SUPERIOR STEEL AND MALLEABLE CASTINGS CO. 
i? 7 BENTON HARBOR, MICHIGAN, JU. S. A. 





TO KEEP YOUR CASTINGS COMING... KEEP YOUR SCRAP GOING TO THE FOUNDRIES 
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SHAFT SEALING 


take a Cat of Knowing 


The tougher the rotary shaft sealing problem, the more likely it is to 
turn up at “Sealol”. Our engineers have worked on almost every type 
of shaft sealing job, involving a wide range of shaft diameters, RPM’s, 
temperatures, pressures, and fluids. It’s this vast fund of knowledge — 
this practical information on shaft sealing — that’s ready to go to work 
for you. When you have a sealing 
problem — regular or special — bring 
it to “Sealol”. Write for data and rec- 
ommendations. Sealol Corporation, 45 
Willard Ave., Providence 5, Rhode 
Island. Plants #1 and #2 in Providence. 
Plant #3 in Keene, N. H. Offices in Phil- 
adelphia, Cleveland, Chicago, Los 
Angeles, Montreal, Toronto. 

















had been manager of the St. Louis 
branch, has been transferred to St. 
Paul, Minn., as branch manager. An 
autonomous operation for the com- 
pany’s Electrical and Scale divisions 
has also been announced. With head- 
quarters in Freeport, Ill., Gordon R. 
Anderson has been promoted to the 
position of general manager of the 
Electrical division. W. HR. Kingsley 
is sales manager of this division. 
George C. Worthley has been named 
general manager of the Scale divi- 
sion, and Joe Peterson has been named 
sales manager of the division, with 
headquarters in Chicago. 

7 


The appointment of Robert A. 
Weisse as assistant sales manager has 
been announced by The Kaydon Engi- 
neering Corp., Muskegon, Mich. Mr. 
Weisse joined the company early in 
1951 as a sales engineer, 


+ 


E. H. Higginbotham has joined the 
southwest division of the Warner 
Electric Brake & Clutch Co., Beloit, 
Wis. As district representative of 
the firm, he will make his headquar- 
ters at 2214 N. W. 19th St., Okla- 
homa City, Okla. Mr. Higginbotham 
was formerly sales promotion direc- 
tor for the Batcheler Mfg. Co., Gra- 
ham, Tex. 

+ 


The Permutit Co., New York, has 
announced the appointment of Clyde 
R. Poore as assistant sales engineer 
for its sales office located at 831 
East Morehead St., Charlotte 3, N. C. 


+ 


Alan H. Harris has been appointed 
products manager of the Phosphate 
Coating division of Detrex Corp., De- 
troit. During the past four years 
Mr. Harris has held the positions of 
sales representative, and sales and de- 
velopment technical co-ordinator. In 
his new position he will be in charge 
of the application of all Detrex phos- 
phate coating materials. 


* 


Ipsen Industries Inc., Rockford, 
Ill., recently announced the appoint- 
ment of George K. Lane as district 
representative of its Cleveland and 
Pittsburgh territories. He is located 
at 15017 Detroit Ave., Lakewood, O. 


S 


R. B. Hazard has been appointed 
sales manager of the Packing divi- 
sion of Raybestos-Manhattan Inc., 
Manheim, Pa. Mr. Hazard has served 
as representative for the B. F. Good- 
rich Co. in St. Paul, Minn.; W. S. 
Nott Co., Minneapolis; and the An- 
derson Crane Rubber Co., Minneapolis. 
Associated with Raybestos-Manhattan 
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MAXITORQ 


automate 
OVERLOAD 
RELEASE 
CLUTCH 


The tremendous expansion in the use of high pro- 
duction automatic machinery, especially in the bot- 
tling, packaging, labeling, wrapping and kindred 
fields, calls for added protection thru safety con- 
trols in power transmission equipment. 


For this purpose we offer the Maxitorq floating disc 
Overload Release Clutch which automatically and 
instantly releases when the nature of an overload 
is either a heavy shock or suddenly applied load of 
a magnitude substantially greater than normal driv- 
ing load. In such instances the machine mechanism 


New catalog gives complete engineer- 
ing specifications; shows complete line 
of standard clutches and driving cups. 


ASK FOR CATALOG No. MD2 





may be clogged, products damaged and operator 
injured...all of which means expensive down-time. 


The Overload Release Clutch performs most effec- 
tively and prevents heavy overload destruction. 
When jammed condition is cleared the clutch is 
re-engaged and operation continues. Simple finger- 
tip adjustment sets the clutch to transmit normal 
running load. For original equipment, specify 
Maxitorq. There are six standard capacities, 14 to 
5 H.P. @ 100 r.p.m. 







MAXITORG 





INSTALLATION «od 
DATA BOOK No. 5/ 
TEE CRRGTEE (968408 GAGEI EE EB Mame mcecen Cum 











THE CARLYLE JOHNSON MACHINE COMPANY 





MANCHESTER -e« 


1Cj82 
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ROUNDS, SQUARES, FLATS, HEXAGONS, OCTAGONS 





OVER ONE HUNDRED YEARS OF CONTINUOUS. SERVICE. 


133 Sidney St., Cambridge 39, Mass. Hillside, N. J. 
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perhaps our experience can 


— Tt 


your alloy steel supplies! 





You have doubtless heard about “bar-stretchers.” 
Have you ever seen one? Wheelock, Lovejoy has 
several — any one of which can help you stretch 
your alloy steel supply so that you can keep up 
your production schedules during this period of 
unavoidable shortages. Having been in the steel 
business for over 100 years, our staff of metallurg- 
ists is in a unique position to help solve your 
difficulties. Our “bar-stretchers” include sugges- 
tions for substitute grades — alternate methods of 
manufacture — varying your present methods of 
treatment —.and many more! 

A letter or phone call to your nearest Wheelock, 
Lovejoy warehouse will bring an experienced man 
to help you stretch your alloy steel supply. 

And he will be delighted to be of service! SCRAP 
is worth money, and every pound turned in means 
more steel for you — so get in the SCRAP! 


Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book, indicating your 
title and company identification. It contains com- 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 


WHEELOCK. ¥ 
LOVEJOY $2: se" 


Warehouse Serrice 


CHICAGO + HILLSIDE, N.J 
DETROIT « BUFFALO 
CINCINNATI 


In Canada 
SANDERSON- NEWBOULD, LTD., MONTREAI 


and AISI 


and Cleveland « Chicago « Detroit 
e Bullalo ¢ Cincinnati 
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since 1945, Mr. Hazard represented 
the Asbestos Textile & Packing divi- 
sion in the Minneapolis-St. Paul area, 
transferring to the Manhattan Rub- 
ber division in 1948. In 1949 he was 
advanced to the position of manager 
of distributor sales for the western 
division of the Manhattan Rubber di- 
vision, with headquarters in Chicago. 


° 


White-Rodgers Electric Co., St. 
Louis, manufacturer of automatic con- 
trols for heating, refrigeration and 
air conditioning equipment, recently 
appointed Richard H. Ewert as gen- 
eral manager, office sales division. 
Mr. Ewert was formerly assistant 
sales manager and mechanical engi- 
neer of Illinois Gear and Machine 
Co., and more recently was staff en- 
gineer for Barco Mfg. Co., Chicago. 


+ 


The Dollin Corp., Irvington, N. J., 
die castings manufacturer, has ap- 
pointed Philip Dollin, 209 Rosemary 
Lane, Germantown, Pa., as repre- 
sentative for the eastern Pennsyl- 
vania, Maryland and Delaware areas. 
Mr. Dollin’s die casting experience in- 
cludes various engineering, manage- 
ment and sales responsibilities at the 
Dollin plant, as well as sales repre- 
sentation work in the Bast, 


% 


John Lund has been appointed dis- 
trict manager of Air Reduction Mag- 
nolia Co., a division of Air Reduc- 
tion Co. Inc., New York. With head- 
quarters at Shreveport, La., Mr. Lund 
will have sales responsibility for the 
Shreveport district. He joined the 
company’s technical sales department 


in 1927. 
* 


A. Milne & Co., New York, solid 
and hollow tool steel distributor, has 
announced the appointment of James 
K. Hoyt as assistant manager of its 
Pittsburgh office and warehouse. 


¢ 


A general reorganization of sales 
territories and executive appoint- 
ments have been announced by The 
Lunkenheimer Co., Cincinnati. The 
country has been divided into eastern, 
central, and western sales areas, di- 
rected by sales managers Melvin W. 
Pauly, Harold H. Layritz and Charles 
W. Burrage, respectively. R. J. Sar- 
dieck, with headquarters in Philadel- 
phia, has been appointed district man- 
ager in the eastern division; E. R. 
Tieberman is district manager in the 
central division, with headquarters in 
Dallas, Tex.; and ©. B. Rosser Jr. 
will serve as district manager in the 
western division, with headquarters 
in Los Angeles. 
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7 How Many CHERRY RIVETS In 
. A Modern Super Bomber ? 


In aircraft construction, Cherry Blind Rivets are vir- tions, tubes, ducts, and other hard-to-reach places. 
tually indispensable. Their practicability is demon- Their time and cost saving features are used to advan- 
strated by the fact that more than a quarter-million of tage in railroad cars, busses, trailers, household ap- 
these ingenious rivets help stitch various components pliances, automobiles, and other equipment where 
of the modern super bomber — as many as sixty reduction in assembly time can be substantial—where 
thousand are used in the construction of a four-engine improvement in product is important. 
transport. Their use makes possible refinements of Cherry Blind Rivets are one group in the Townsend 
design and assembly methods of control surfaces and family of fasteners which are used by all industry to 
other components that speed fabrication with big fasten metal, plastics, wood, glass and fabrics together. 
savings in unit costs. As specialists in cold heading, Townsend engineers, 
The use of Cherry Blind Rivets has spread from air- with a complete line of fasteners and parts to draw 
craft construction to all industry. Designers and pro- upon, can better help solve your fastening problem by 
duction engineers find them especially applicable in giving you an unbiased recommendation. If necessary 
blind spots because Cherry Blind Rivets are installed they will design a special item to fit your individual 
by one man from one side of the work and eliminate need. For information on how you can speed pro- 
the helper used to buck other types of rivets. Cherry duction by improving your fastening efficiency, write 
Rivets are used in double-surfaced structures, box sec- your nearest Townsend plant or office. 





ownsend 


COMPANY «+ ESTABLISHED 1816 





Plant 





Cherry Rivet Company Division, Los Angeles, California 





THE FASTENING AUTHORITY—Experience: over 136 yeors—Capacity: sixty-million parts 
daily—Products: over ten-thousand types—solid rivets—cold-headed parts—Cherry Blind 
Rivets —self-tapping screws—tubular rivets—locknuts— special nails— formed wire parts. 
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HOW TO BUILD 
THE LUBRICATION PUMP 
INTO THE DESIGN 











OF YOUR 


Solve Space 

















Here is a typical 

example of how a 

lathe manufacturer 

has saved space and 
" streamlined the equip- 
ment by incorporating 
the Tuthill lubricating 
pump into the design 
wih of the headstock. 


These dependable stripped 
pumping units are the 
on practical answer where 
ms mounting space is limited 
or where it is necessary to 
install the pump in a 
special position on the 
machine. 


Tuthill engineers pioneered 
the idea of incorporating 
stripped pumps directly into 
the design of the machine, 
and their long experience is 
available to you in helping 
work out new designs or 
changes in present equipment. 









&. 


TUTHILL 


| TUTHILL stripped Pumps 


MACHINES 





Problems with 


TYPES AND SIZES 
AVAILABLE 





Tuthill Stripped Pumps are offered in 
two types as illustrated. Type S, 
furnished without mounting bracket, 
and Type SA, which provides 
pumping elements only. Capacities 
up to 200 g.p.m. in wide pressure 
ranges. Stripped pumps are 
also available in automatic 
reversing models for use where 
the pump must be driven by 
a reversing shaft without 
changing direction of flow. 




















Write for details on Tuthill 
Stripped Pumps or 
submit your problem 
for r dati 















TUTHILL PUMP COMPANY 


939 E. 95th Street, Chicago 19, Illinois 
















































STABLISHMENT of a_ district 

sales office in New York has been 
announced by the Fiber Glass divi- 
sion of Libbey-Owens-Ford Glass Co., 
Toledo, O. With offices in the General 
Electric Bldg., 570 Lexington Ave., 
Arnold K. McClay, who is in charge 
of the new office, will handle sales 
in the New England states, New 
York, Pennsylvania, New Jersey, Del- 
aware and Maryland. 

SJ 


The Chicago office of The Hydrau- 
lic Press Mfg. Co., Mount Gilead, O., 
is now located at 3058 Peterson Bldg., 
Peterson Ave. Don C. Youngblood is 
district manager of this office. 

. 


Metals Disintegrating Co. Inc, 
Elizabeth, N. J., manufacturer of 
metal pigments, powders and abra- 
sives, has announced the appointment 
of two new distributors. The Daniel 
G. Hereley Co., Chicago, will serve 
the northern parts of Illinois and In- 
diana, and J. W. Copps of Milwaukee 
will cover most of the state of Wis- 
consin, as well as the north peninsula 
of Michigan. 

+ 


Rigid vinyl plastic tubing, pipes, 
rods, sheets, blocks and molding com- 
pounds in the Boltaron 6200 series 
will be distributed by H. N. Hartwell 
& Son Inc., Boston, according to an 
announcement by Bolta Products Inc., 
Lawrence, Mass. The Hartwell com- 
pany will offer complete engineering 
service to Boltaron fabricators and 
users, Training centers for fabricators 
have been established, and a complete 
warehousing service will be provided. 

* 


Atlas Chain & Mfg. Co., Philadel- 
phia, recently opened a New York 
office. Headed by Oliver J. R. Troup 
Jr., district manager, the new office 
is located at 250 West 57th St., Room 
829A, New York 19, N. Y. 

+ 


The following distributors have 
been appointed by Sterling Electric 
Motors Inc., Los Angeles: Allied Bear- 
ings Supply Co., 822 South Boulder, 
Tulsa 5, Okla.; Berry Electric Co. 
301 South Third St., Walla Walla, 
Wash.; Alabama Bearings Co. Inc., 7 
Railroad St., Montgomery, Ala.; Stan- 
ley Electric Motor Co., 1520 East 
Miner Ave., Stockton 5, Cailif.; Roy 
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= in hydraulic hose assemblies 


s = —_——— 4 with this revolutionary, easy-to-use 
. 7 ANCHOR SPLIT-FLANGE CLAMP 


























4 T= Here’s a brand new time- and trouble-saver for the users of 
me: " hydraulic hose and piping — Anchor's exclusive Split-Flange 
- , — Clamp. Check these features — they’re what you've been 
es i ae jie looking for. 

ol _ a a LEAKPROOF — the “O” ring, successfully utilized in so many 
= — _ =— hydraulic applications, provides a perfect seal. 
7 a EASY TO ASSEMBLE — no unwieldy pipe wrench required, All 


you need is a small automotive type wrench. Ideal where 

6 clearances are limited. 

ELIMINATES PIPE THREADS — can easily be removed or attached 

te over and over again. No tapered threads or wedging action 
_ a to cause distortion in pump housings, cylinders, or valve bodies. 


WIDE RANGE OF SIZES AND TYPES — straight or angle styles 
eS 7s== ————— _} _—_ __——___— with clamp or pressed-on couplings — sizes from 1/2-inch ID 




















»]- to 2-inch ID. Available for high, medium, or low-pressure 
rk service and suction return lines. Send coupon for further 
1p information, 
ce 
7 ANCHOR COUPLING CO. INC. 
Factory: LIBERTYVILLE, ILLINOIS © Branch: DETROIT, MICHIGAN 

= Pe ee OV eS eee es eee 
ve == 
ic — ANCHOR COUPLING CO. INC., Dept. MD22 ‘7 
- (=e = — — i Libertyville, Il. i 

— ia _—— Yes, I’m interested in Anchor Split-Flange Clamps. 

T; ' Please send me a bulletin wh enase ilccmesion. ‘ 
Dey : Name. Position e 
a, y wewwe UEC BUIEL . ccc wc wens cceceeccncenesesessssceee ¥ 
7 Y 2 ae nati | 
n- da i UN , Si socosisnansectiesiscusistnasocnuibsinchplinesenipsensaeeisenlanshinnitinaibiiestt i 
st y gy Civ , eee ) State ’ 
ry D-11 


Lema eee eee eee 
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ALIGNMENT .- 


When alignment is a factor, as in this 
adjustable pulley drive on a large 
turret lathe, an S.S.White flexible 
shaft provides a positive 
vibrationless drive which functions 
efficiently even when the coupled 
spindles are not in alignment. 


© CURVES 










: When power has to turn corners, 
: as in this sock darning machine, 
a single S.S.White flexible 

shaft is all that’s needed, 
because it’s especially designed 
to transmit power in paths 
other than straight lines. 


ADJUSTABILITY 


When a driven part has.to be set 
in different operating positions, 
as the grinding wheel of this 
saw sharpening machine, the non- 
rigid construction of an S.S.White 
flexible shaft readily adapts 
itself to these changes. 


S.S.White flexible shaft and casing combinations 
can be supplied in a wide range of diameters and physical characteristics 
in lengths to suit your requirements. S.S.White is ready to cooperate with 
you in working out the most suitable combination for your needs. 








WRITE FOR NEW BULLETIN 5008 


It contains the latest inform- 
ation and data on flexible 
shafts and their application. 
Write for a copy today. 





DENTAL ——__ © = 4, 10 East 40th St. 


Western District Office ° 









NEW YORK 16, N. Y. 


Times Building, Long Beach, California 








A. Berentz Co. Inc., 1400 Carr, Hous- 
ton 1, Tex.; Industrial Electrical Co., 
1244 McHenry Ave., Modesto, Calif.; 
Butte Machinery Co., 510 East Alum- 
inum, Butte, Mont.; Pomona Elec- 
trical Machinery Co. Inc., 260 N. E. 
End Ave., Pomona, Calif.; Industrial 
Motor Electric, 449 West St., Wood- 
land, Calif.; Meyer Brothers Co., 
Phillipsburg, Pa.; and Transmission 
Equipment Co., 527 Lexington Ave., 
New York 17, N. Y. 


° 


The establishment of two new sub- 
sidiary companies has been an- 
nounced by Allied Research Products 
Inc., Baltimore. Allied Metal Finish- 
ing Corp. will assume responsibility 
for the job shop metal finishing busi- 
ness previously conducted by the par- 
ent organization. The other subsid- 
iary, Allied Research Sales Corp., 
was established to handle the na- 
tional sales of Iridite metal finishes 
and ARP plating chemicals. The par- 
ent company will continue to manu- 
facture both the Iridite and ARP 
compounds. 

. 


The Star-Kimble Motor Division of 
Miehle Printing Press and Mfg. Co., 
Bloomfield, N. J., has opened new 
branch sales offices in Milwaukee and 
Cincinnati. Lloyd Steinmetz will be 
in charge of the Cincinnati office, 
which is located in the Roselawn Cen- 
ter Bldg., and Robert L, Palmer will 
have charge of the Milwaukee office 
at 312 East Wisconsin Ave. 


An Indianapolis sales office has 
been opened by Synthane Corp., Oaks, 
Pa., manufacturer and fabricator of 
laminated plastics. Duane W. Roland, 
who has been associated with the 
company’s New York sales staff for 
the past three years, has been placed 
in charge of the new branch, which 
will serve customers in southern In- 
diana, southwest Ohio and Kentucky. 


° 


Stocks and warehouse facilities for- 
merly owned by the Seattle Steel Co. 
of Seattle, Wash., and the Inland En- 
pire Steel Co. of Seattle and Spo 
kane, have been acquired by Joseph 
T. Ryerson & Son Inc., Chicago. The 
company expects to add to the exist- 
ing facilities and to enlarge the stocks 
of these steel service warehouses 45 
soon as possible. 

¢ 


Establishment of an electronics di- 
vision to co-ordinate the manufacture 
and sale of flexible and rigid wave 
guides, electronic parts and special 
equipment has been announced by 
Titeflex Inc., Newark, N. J., manu 
facturer of flexible metal tubing and 
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Results 


from 





designing 


for 


simplification....4..... 























































a More power and less bulk—higher pressures 
and safer operation—greater speeds and 
less wear—more economical use of scarce 
a Dy materials . . . these are industry demands 
o that every designer must meet—now! 
be Where simplification seems impossible 
a because of sealing difficulties with—type 
rill of fluid handled, extent of pressures exerted, 
" wide temperature changes, abrasion—have you 
oes SEER considered the wide application 
1as ee possibilities of LINEAR “‘O”’ Rings? 
, A typical example of how LINEAR “O” Rings 
Me: make design simplification possible can be 
for 7 illustrated by this redesigned relief valve. 
= , Here, valuable metal was saved—five parts 
In- LINEAR “0” RING were eliminated—weight was reduced—production 
‘ : i a Cinenn “Or eae costs were reduced 22.4% .. . and most 
hae - a ner important, the profit margin on each unit 
70. : = iS —|—— a was substantially increased. 
: | : ~ Se To build it better—to make it simpler— 
.  —_—. 1 | to provide a greater profit margin per unit 
st- y; .. . let LINEAR help you with your packing 
7 eg =6 Canen and sealing problems. 


“PERFECTLY ENGINEERED PACKINGS” 


: LINEAR 


id LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA 
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Power Plants, Inc. Generator 


Three carloads of scrap travel fast from freight cars to trucks every day 


with this crane on the job. It’s equipped with a 36” ECM magnet, and the 
generator, built by Power Plants, Inc., Cleveland, Ohio, is powered by a 
Wisconsin Air-Cooled Engine. 
Over and above time and labor saved through Wisconsin Engine depend- 
ability, servicing and maintenance are reduced to a minimum. For example, 
bearing failure is unheard of due to tapered roller bearings at both ends 
of crankshaft. Fool-proof air-cooling means no winter freeze-ups or sum- 
mer overheating. And an easily-serviced OUTSIDE magneto with impulse 
coupling delivers all-weather quick starts. These features, combined with 
rugged construction, are the basis for the most dependable, most versatile 


power in the 3 to 30 hp. range... 


. WISCONSIN POWER. 


Write for details covering 4-cycle single-cylinder, 2-cylinder and V-type 4-cylinder models. 
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Rynel 


fractional 
h. p. 


For All Small and 
Medium-Sized 
Gear Applications 


"Kola lee Gelael Sime -1iel ta: 


WAUKEE 46 WISCONSIN 


Controlled Blank to Finished Gear 


Rynel Certified Gears are made exactly 
to your specifications. Accuracy, tooth 
form and finish are controlled from the 
start with accurately formed blanks from 
our own gear blanking department Ex- 
perienced gear men cut true tooth forms 
with the latest precision equipment. 
Finished quality is checked by skilled 
gear inspectors. @ That's why designers, 
engineers and product development men 
recognize Rynel Certified Gears for 
quality and dependability. 


SPUR @ HELICAL © WORM @© WORM GEAR 
INTERNAL @ SEGMENT @ SPROCKET @ RATCHET 
FINE PITCH @ STRAIGHT-TOOTH BEVEL GEARS 


Send For Our Latest Bulletin 


Rynel CorZoratiou 


301 


MILLER ST., STERLING, ILLINOIS 


WISCONSIN MOTOR CORPORATION 


of Heavy-Duty Air-Cooled Engines 









aircraft ignition harnesses, Robert G. 
Brazenor will direct the new division 
and William W. Buckley will assist 
as electronics sales supervisor; James 
Nickerson and John Bales have joined 
the staff as sales engineers. 


* 


Gerity Magnesium Corp., wholly- 
owned subsidiary of Gerity-Michigan 
Corp., Adrian, Mich., recently began 
to manufacture magnesium sand cast- 
ings. The new division will specialize 
in producing large intricate magnes- 
ium castings for both jet and recipro- 
cating aircraft engines. Peak produc- 
tion is expected to be reached by 
September. 


+ 


According to an announcement by 
Cummins Engine Co. Inc., Columbus, 
Ind., the Chicago facilities of Cum- 
mins Diesel Sales Corp. hereafter will 
be operated as an independently 
owned dealership with the new name 
of Cummins Illinois Engine Sales Inc. 
Headquarters remain at 1700 South 
Indiana Ave., Chicago; the territory 
to be covered includes the 22 counties 
of northern Illinois; Scott County, 
Iowa; and Lake, Porter and La Porte 
counties in northern Indiana. Opera- 
tions at Milwaukee and Peoria, II. 
formerly with headquarters at the 
Chicago dealership, now become in- 
dividual dealerships of Cummins 
Diesel Sales Corp. 


. 


The appointment of U. & S, Inc, 
Syracuse, N. Y., as sales representa- 
tive for central and eastern New 
York State has been made by the 
American Flexible Coupling Co., Erie, 
Pa. 


. 


Expansion of facilities for a new 
shot peening division has been com- 
pleted by The Precision Shot Co, 
Birmingham, Mich. This division op- 
erates as a pilot and contract pro- 
duction shot peening shop, offering 
experimental facilities and consulta- 
tion service. 


+ 


A new sales and service branch has 
been opened at 2432 South Broadway, 
Los Angeles 7, Calif., by The Black 
& Decker Mfg. Co., Towson, Md. 


¢ 


Uniform Tubes, Collegeville, Pa. 
seamless tubing manufacturer, has 
appointed Griswold and Co., 1329 
Highland Ave., Needham 92, Mass., 45 
exclusive representative for the terri- 
tory covering the New England states, 
with the exception of Fairfield Coun- 
ty, Conn. 
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Theres a lot of Spring; Know-how 


hese walls... 
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and it’s ready to work for you in civilian or defense production 
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In the manufacture of precision springs in large 
quantity, the intangible ingredient “know-how” is 
a mighty important factor. To the purchaser, it can 
mean very important savings not only in first cost 
but in the sum of all the costs involved in getting 
the spring into your product and ready to function. 


We have many case histories to show you how 
tooling and methods developed by Accurate have 
made it possible to slash the cost of springs to our 
customers — and in most cases the customer got 
better, more accurate springs. 


We'll be happy to show you what we have 
done for others but, most of all, we would like to 
show you what we can do for you. If you require 
large quantities of precision springs for civilian 
or defense production, write today. There’s no 
obligation. 


ACCURATE SPRING MFG. CO. 3813 W. Lake St., Chicago 24, Ill. 







The Accurate Spring Handbook is a 
widely used guide for making spring 
calculations. You'll find it full of help- 
ful short cuts. If you do not have a 
copy of this latest edition, write for 
yours, today. 


SPRINGS © WIRE FORMS « STAMPINGS 
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Material 
Inspection 


After visual and etch inspection all 
coils and bars of steel must pass a 
special heat treatment before they are 
acceptable for Universal Precision Balls. 


In this laboratory test steel structure 
and heat treating properties are care- 
fully checked. Possible surface decar- 
burization and inclusions are also verified 
and kept within limits that insure the 
perfect finished product. 


A machine load of Ye” diameter balls 
represents 500,000 pieces—every one 
of which must be perfect in every detail. 
This necessitates steel that meets speci- 
fications 100%. 


Whenever you need precison balls of 
extremely fine tolerances, perfect surface 
finish, sphericity and size accuracy— 
specify Universal Precision Balls. They 
reduce friction, wear and maintenance 
costs to an absolute minimum. All Uni- 
versal Balls are 100% inspected and 
individually gauged. 


UNIVERSAL BALL C0. 


PRECISION BALLS OF CHROME 
AND STAINLESS STEEL, BRONZE 
AND SPECIAL METALS. 


WILLOW GROVE, Montgomery County, Pa, 
Telephone, Willew Grove 1200 

















AND EXPOSITIONS 


Feb. 10-18— 

National Association of Aluminum 
Distributors. First annual meeting 
to be held at the Drake Hotel, Chi- 
eago, Ill. Raymond L. Collier, 905 
Midland Bldg., Cleveland 15, O., is ex- 
ecutive secretary. 


Feb. 18-20— 

American Management Association. 
Personnel conference to be held at 
the Palmer House, Chicago, Ill. Ad- 
ditional information may be obtained 
from society headquarters, 330 West 
42nd St., New York 18, N. Y. 


Feb. 18-21— 


American Institute of Mining & 
Metallurgical Engineers. Annual 
meeting to be held at Hotel Statler, 
New York, N. Y. Edward H. Robie, 
29 West 39th St., New York 18, N. Y., 
is secretary. 


Feb, 22— 

Malleable Founders’ Society. West- 
ern sectional meeting to be held at 
the Drake Hotel, Chicago, Ill. Addi- 
tional information may be obtained 
from society headquarters, 1800 
Union Commerce Bldg., Cleveland, O. 


Mar. 3-7— 

American Society for Testing Ma- 
terials. Spring meeting to be held at 
the Statler Hotel, Cleveland, O. <Ad- 
ditional information may be obtained 
from society headquarters, 1916 Race 
St., Philadelphia 3, Pa. 


Mar. 4-6— 

Society of Automotive Engineers. 
Passenger car, body and materials 
meeting to be held at the Book- 
Cadillac Hotel, Detroit, Mich. John 
A. C. Warner, 29 West 39th St., New 
York 18, N. Y., is secretary and gen- 
eral manager. 


Mar. 7— 

Malleable Founders’ Society. East- 
ern sectional meeting to be held at 
the Commodore Hotel, New York, N. 
Y. Additional information may be 
obtained from society headquarters, 
1800 Union Commerce Bldg., Cleve- 
land, O. 


Mar. 11-14— 

Society of the Plastics Industry. 
Fifth national plastics exposition to 
be held at Convention Hall, Philadel- 
phia, Pa. William T. Cruse, 67 West 
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When you specify GLOBE you get the 
finest, because Globe specializes in the 
production of steel tubes. For more than 
thirty years Globe specialized research, en- 
gineering and manufacturing facilities 
have assured customers of uniform high 











SPECIALIZATION GIVES YOU 
UNIFORM HIGH QUALITY IN 


(GAL@I31F ALLOY STEEL TUBES 





quality in alloy steel tubes for pressure or 
mechanical applications. 


GLoBE STEEL TuBEs Co., Milwaukee 46, Wis. 


Chicago « Cleveland « Detroit * New York * Philadelphia 
St. Louis © Denver © San Francisco. Glendale, Cal. 


’ Producers of Globe seamless stainless steel tubes — Gloweld welded stainless steel tubes — alloy — carbon 
— seamless steel tubes — Globeiron (high purity ingot iron) seamless tubes — Globe Welding Fittings. GLOBE SEAMLESS TUBES 


FOR MAXIMUM STRENGTH 





r 


2 Chrome 1 Moly ¢ 2-1/, Chrome 1 Moly 
5 Chrome 1, Moly ¢ 7 Chrome 14 Moly 
9 Chrome 1 Moly 





| 8620, 8630, 8635, 8640 © 7% Ni. © 9% Ni. mission Chains 


‘me 





TYPICAL ANALYSES: TYPICAL APPLICATIONS 
Carbon Moly. Pressure Tubes — Superheater 
1-'/, Chrome 1/2 Moly © 1-3/4, Chrome 34 Moly Tubes — Condenser Tubes — Still 
Tubes — Evaporator Tubes — 
Barrel Tubes — Oil-Well Pump 
A1S1 1335 © A1S1 2317 e A1S1 2512 @ Barrels — Mechanical Tubes — 
A1S1 4130, 4140 © A1S1 4615 ¢ A1S1 8615, Aircraft Tubes—Rollers for Trans- 


~ AND MINIMUM WEIGHT 

















Pierced from solid steel billets . . . 
with no seams or welds, Globe seam- 
less tubes are available in many sizes 
and wall thicknesses for exacting 
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LEADING DIESEL ENGINES HAVE J@@@Ae 





FORCE FEED 
LUBRICATORS 








f, 


a INT 
THEY CORRECTLY LUBRICATE EACH PO 


Manzel Lubricators supply the 
exact amount of oil needed at 
L each wearing point, reducing 
a wane oil consumption as much as 
Manzel Medel 90%. 
96 Laselenter They are furnished as standard 
equipment on leading makes of 
engines, and machinery. Or they 
can be installed on your present 
equipment. 


We will gladly have a Manzel 
lubricator engineer submit 
recommendations without obli- 


Why it Pays to Select Manzel Lubricators = pation. Just write... 


@ THEY LENGTHEN THE LIFE OF MACHINERY 
@ THEY ARE AUTOMATIC AND TROUBLE-FREE 
e THEY ELIMINATE “DOWN TIME” 

e THEY CUT OIL CONSUMPTION UP TO 90% 


276 BABCOCK STREET 
Mangel 
BUFFALO, NEW YORK 


A Fulton type KS 




























(ass. C5 Gear 


Applied in Recording L nstruments — 





Leeds & Northrup Co., manu- 
facturers of electrical measur- 
ing and recording instruments, 
automatic controls and heat- 
treating furnaces, have been 
using gears made by Massa- 
chusetts Gear & Tool Co. for 


over a quarter of a century. 


The illustration shows typical 








use of “Mass Gears” in Leeds 
& Northrup’s Speedomax Pyro- 
meters. 


if you have a gear problem, let ‘‘Mass Gear’ help you. y for free catalog 
to Massachusetts Gear & Tool Co., Woburn, 


Massachusetts Gear & Tool Co. 


Woburn,Mass. 









































44th St., New York 18, N. Y., is ex- 
ecutive vice president. 


Mar. 17-19— 

Midwestern Conference on Fluid 
Mechanics. Second conference to be 
held at Ohio State University. Co- 
lumbus, O. Additional information 
may be obtained from Professor Geof- 
frey Keller, conference secretary. 


Mar. 17-21— 

American Society for Tool Engi- 
neers. Twentieth annual meeting and 
industrial exposition to be held at the 
International Amphitheatre in Chi- 
cago, Ill. Harry E. Conrad, 10700 
Furitan Ave., Detroit 26, Mich., is ex- 
ecutive secretary. 


Mar. 18-19— 

Steel Founders’ Society. . Annual 
meeting to be held at the Edgewater 
Beach Hotel, Chicago, Ill. Additional 
information may be obtained from so- 
ciety headquarters, 920 Midland Bldg., 
Cleveland, O. 


Mar. 72-Apr. 6— 

International Trade Fair. Second 
trade fair to be held at the Navy 
Pier in Chicago, Ill. John N. Gage, 
Colonel, U. S. A. (Ret.) 10316 Mer- 
chandise Mart, Chicago 54, IIl., is ex- 
ecutive vice president. 


Mar. 24-26— 

American Society of Mechanical 
Engineers. Spring meeting to be held 
at the University of Washington, 
Seattle, Wash. C. E. Davies, 29 West 
59th St., New York, N. Y., is secre- 
tary. 


Mar. 26-28— 

American Power Conference, for- 
merly Midwest Power Conference, 
sponsored by the Illinois Institute of 
Technology to be held at the Sherman 
Hotel, Chicago, Ill. Additional in- 
formation may be obtained from Dr. 
R. A. Budenholzer, Director of the 
Conference, 3300 Federal St., Chicago 
16, Ill. 


Mar. 30-31— 

Packaging Machinery Manufactur- 
ers Institute. Semiannual meeting to 
be held at the Hotel Dennis, Atlantic 
City, N. J. Additional information 
may be obtained from society head- 















































quarters, 342 Madison Ave., New | 


York 17, N. Y. 


Apr. 1-4— 

American Management Association. 
The 21st national packaging exposi- 
tion to be held in the Atlantic City 
Auditorium, Atlantic City, N. J. Ad 
ditional information may be obtained 
from society headquarters, 330 West 
42nd St., New York 18, N. Y 
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THERE IS A DEFINITE NEED IN INDUSTRY FOR 
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Y 
The reason for preparing our 10-page BULLETIN 551 is be- 
id cause we wanted to introduce to you what we feel to be new 
ry ; A‘ : . . 
m4 and unique in the line of packaged hydraulic power units. 
: Every passing year since 1921 . .. when we started to spe- 
cialize in the engineering and manufacturing of Hydraulic Patent Applied For 
_ Equipment . . . we felt more and more that there was a defi- 
a] nite need for a compact, self-contained, hydraulically powered 
id actuating device for applications requiring a constant and 
: positive straight line push or pull. 
, We realized that such a device would have to provide econ- 
omy, versatility, ease of installation and be capable of exerting 
considerable force at relatively high speed. 
- The result of our thinking, planning, experimenting and 
: successful engineering is a completely packaged _— 
n- Unit... The Hydractor, 
ir. 
he We believe you will find BULLETIN 551 interesting and 
70 
informative. We would like to send you a copy with the hope 
that after reading it you will see where the Hydractor is 
. advantageously suited to your application. 
‘ | FOR ANY APPLICATION WHERE YOU WANT 
mn A STRAIGHT LINE MOTION UNDER POWER 
d- 
w Sales Territories Open for Acceptable Representatives 
in. 
si 
ty 
d- 
od 
st j 
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WHAT ABOUT 
STRESS RAISERS? 


This hook gives 
the answers.. 





How to avoid the localized 
stresses which start failure is 
a basic problem of design. 
This 72 page booklet analyzes 
many good and bad features 
of design. It also deals with 
problems of steel selection 
and treatment from the view- 
point of the design engineer 
—instead of the metallurgist. 


Write for “3 Keys to Satisfac- 
tion” —it is free. 


Climax Molybdenum Company 


500 Fifth Avenue - New York City 

fata good design 

yp pod 
aan 

CN good treatment 
¥ = satisfaction 


Please send your 
FREE BOOKLET 
KEYS TO SATISFACTION 


MOLY 


Address ......... 
M 
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Domestic 


REFRIGERATORS: Twelve models range 
from 7 to 12 cu ft capacity. Two 
models feature flash defrosting, ac- 
complished in from 7 to 10 min- 
utes; one has fully automatic de- 
frosting. T’'wo-door Dual-Temp unit 
holds 77 lb of frozen foods in sepa- 
rate freezer compartment and in 
freezer door shelf. Admiral Corp., 
Galesburg, Ill. 

ELECTRIC RANGES: Three new models 
all accommodate Admiral’s self- 
basting rotary roaster spit; have 
extra-high-speed surface unit. New 
type interval timer can be set for 
30 seconds to 15 minutes in \4- 
minute intervals and for 15 to 90 
minutes in 2%-minute intervals. 
Frame and chassis of all steel 
welded type construction. Tops fin- 
ished in acid-resistant titanium por- 
celain enamel. Admiral Corp., 
Galesburg, Ill. 

REFRIGERATORS: Nine models range 
from 4 cu ft under-counter units 
to combination types with 10.6 cu 
ft capacity. Deluxe combination 
models have eight different food 
preservation zones, including frozen 
food section, fresh food storage, 
door shelves, butter conditioner, 
high humidity storage, left-over 
rack with covered jars, tall bottle 
zone, and meat storage. “Super- 
Stor” models with door shelves 
available in both combination and 
single-door types. All have auto- 
matic door latch that pulls door 
tightly shut. Hotpoint Inc., Chica- 
go, Il. 

HOME FREEZER: Eleven cu ft model 
with 385 lb capacity is one ft nar- 
rower than former models. Freez- 
ing unit located beneath cabinet. 
Equipped with storage baskets, au- 
tomatic temperature control, in- 
terior light, alarm signal light and 
vacuum sealed freezing unit. Fif- 
teen and 23 cu ft models also avail- 
able. Hotpoint Inc., Chicago, Il. 

FooD WASTE DISPOSALS: In standard 
and pre-plumbed models with com- 
bination drain safety lock, sink 
stopper and nonclogging mechan- 
ism. Hard steel shredders may be 
controlled to rotate in either di- 
rection to prevent clogging and in- 
crease life of working parts. Hot- 
point Inc., Chicago, Il. 

ELECTRIC CLOTHES DRYER: Has 60- 
minute cycle for ordinary drying 
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ARTIST * AMADO GONZALEZ 


In the 
STRUCTURAL STEEL Industry 


...miracles of modern engineering 
are taking shape on CLEARPRINT 
TECHNICAL PAPER. Learn why leading 
engineers and architects demand 
Clearprint. Ask for a sample, then 
make this convincing test: 


1. INVITES THE PENCIL—Try 
Clearprint’s perfect working 
surface with a 2H pencil. 


2. NO GHosTS—Erase several 
lines and crease the paper. 
Then hold the paper to the 
light or make a ghost-free 
reproduction. 


3. NEVER CHANGES—Sheets in 
use throughout the country 
for 18 years prove Clear- 
print’s unchanging character. 


Specify the Clearprint Paper that 
meets your technical drawing re 
quirements. In sheets and rolls. 


eg 


CLEARPBINT 
Sa. 


TECHNICAL PAPER 


DEMAND IT— THERE IS NO SUBSTITUTE 


(‘soeciey: No. 1000H CLEARPRINT 
the universally accepted technical pape! 


AND: No. 1025 PAPERCLOTH 
the paper with cloth durability 
Clearprint is also available in other weights 
Ask for samples from your dealer, or write: 


CLEARPRINT PAPER CO. 
\. 1482 Sixty-seventh St. * Emeryville, Calif. 
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That’s right! If they can weld any metal, they 
can weld magnesium. Nearly all of the common 
welding techniques can be employed. Inert-gas 
shielded arc welding, gas welding, and electric 
resistance welding are all being used successfully 
on magnesium. 

Most forms of magnesium are weldable. While 
joint strengths will vary with different alloys, 
typical properties of welded butt joints show 
tensile strengths up to 42,000 psi. and elonga- 
tion up to 12%. In addition, magnesium welds 


THE DOW CHEMICAL COMPANY 
Midland, Michigan 


New York © Boston « Philadelphia « Atlanta « Cleveland 
Chicago © St.Lovis * Houston * San Francisco « Los Angeles « Seattle 


Magnesium Department ° 


Dow Chemical of Canada, Limited, Toronto, Canada 

















Detroif 


are comprised of dense metal and are substan- 
tially free of microporosity. 


The combination of relatively high weld strength 
and minimum specific gravity found in magne- 
sium generally permits the design of welded 
magnesium structures that are lighter, stronger, 
and more rigid than is possible in other light 
metals. Dow has over 30 years of experience 
in the production and fabrication of magnesium 
—a call to your nearest Dow sales office will put 
this knowledge at your disposal. 































The Véw VALVAIR 


Le aa, felir 
PILOT VALVE 














in a New Valve priceD ATTRACTIVELY; 
® OVER 20,000,000 CYCLES 
® CORROSION-PROOF 
® NO OVERHEATING 
® MANIFOLD MOUNTING AVAILABLE 


SIZE: %"’ pipe tap, 
orifice Ye"’ or 3/16". 






















The NEW Valvair Solenoid Pilot 
Valve is offered in 2-way and 3-way models, normally 
open or normally closed. Coils are completely 
sealed. Only two moving parts: spring and plunger. 
Valve life is almost unlimited. 


VALVAIR CORPORATION + 953 Beardsley Ave., Akron 11, Ohio 
Write for new AFFILIATE: SINCLAIR-COLLINS VALVE CO. 


Bulletin D-2. 











DURAMETALLIC CORPORATION 


KALAMAZOO, MICHIGAN 














































loads and an additional 30 minutes 
for clothes washed in wringer-type 
machines. Sealed-in dryer  elimi- 
nates discharge of steam and lint 
into laundry room. Employs fine 
spray of cold water to condense 
moisture from heated air inside 
machine. Moisture and lint are dis- 
charged through drain hose. Hot- 
point Inc., Chicago, Ill. 


| AUTOMATIC WASHING MACHINE: Has 


PORTABLE HEATING 


HOME 


MANUAL DRUM 


single-control dial. User selects 
quantity and temperature of water. 
Unit loads from the top; has agi- 
tator type washing action. Spin 
dryer mechanism equipped with 
automatic fluid drive to prevent vi- 
bration. Washing time as set by 
dial varies from 19% to 30% min- 
utes. Hotpoint Inc., Chicago, IIl. 


Heating and Ventilating 


MACHINE: Model 
PW-140, 140,000 Btu unit for in- 
door or outdoor use. Blows warm 
air out of base to create heat blan- 
ket. Burns regular furnace type 
fuel oil of No. 3 or lighter grades, 
or kerosene; requires no flue or 
chimney. Has 6-gal fuel tank at- 
tached. Size: 21 by 33 by 58 in 
high; weighs 245 lb. Fageol Heat 

Machine Co., Detroit, Mich. 

AIR CONDITIONERS: Have her- 

metically sealed and _ spring- 

mounted compressors. Model 33, 

with %4%-hp motor, has capacity of 

4200 Btu per hr for rooms up to 

230 sq ft; air-discharge velocity of 

470 fpm. Can remove 1.3 pints of 

air moisture per hr. Size: 131% by 

23%; by 27 in.; weighs 120 Ib. Mod- 

el 50, %-hp, has capacity of 610 

Btu per hr for rooms up to 32) 

sq ft; air-discharge velocity of 56) 

fpm. Can remove 1.75 pints of all 

moisture per hr.; 13, by 27 by 27 

in.; 176 Ib. Model 75, %-hp, has 

capacity of 8100 Btu per hr ‘or 

rooms up to 485 sq ft; air-cls 

charge velocity rate adjustable 

from 510 to 700 fpm. Can remove 

2.5 pints of air moisture per "Fr 

15; by 27 by 27 in.; 198 Ib. RUA 
Victor Division, Radio Corp. o | 
America, Camden, N. J. 


Materials Handling 


Up-ENDER: Consists 
of two shoes which slip over the 
forks of any standard fork truck. 
Rubber-faced grab plates welded to 
shoes clamp around drum to hold 
it firmly. An arm on each shoe 
supports the handle used to up-end 
drums for emptying. Drums aré 
carried vertically and can be tilted 
forward to a horizontal position for 
stacking or 45 degrees below hori 
zontal for emptying. Drums cal 
be emptied safely from any height 
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Metal Muscles for Modern Farmers 


Push-button farming — with hydraulic tubular 
steel cylinders replacing weaker, less efficient 
human muscles—is but one of the many 
opportunities for improving design of plows, 
planters, drills, mowers, cultivators and other 
farm equipment, with OSTUCO Tubing. 
Designers and engineers in the farm equip- 
ment industry, like those in many other fields, 
are finding OSTUCO Tubing ideal for cylin- 
ders, levers, handles, fuel lines, axles, spacers, 
bushings, bearings, and exhaust parts, to 


mention but a few of the applications. 

They like OSTUCO Tubing for flexibility in 
design, great strength, light weight, good 
machinability, smooth finish, high quality, 
low cost. 

We cannot always promise early delivery 
estimates on new civilian orders, because of 
military demands, but it will pay you to con- 
sult our experienced engineers about OSTUCO 
Tubing when redesigning your products to 
meet future competition. 


THE OHIO SEAMLESS TUBE COMPANY 


From Your Blueprint to Your Product 


OSTUCO TUBING 


\ 


Manufacturers and Fabricators of Seamless and Electric Welded Steel Tubing 
‘Plant and General Offices: SHELBY, OHIO 


OSTUCO 


SALES OFFICES: Birmingham, P. O. Box 2021 © Chicago, Civic Opera Bidg., 20 N. Wacker Dr. 
Cleveland, 1328 Citizens Bidg. * Dayton, 511 Salem Ave. * Detroit, 520 W. Eight Mile Road, 
Ferndale * Houston, 6833 Avenue W, Central Park * Los Angeles, Suite 300-170 So. Beverly 
Drive, Beverly Hills * Moline, 617 15th St. © New York, 70 East 45th St. © Philadelphia, 
1613 Packard Bidg., 15th & Chestnut © Pittsburgh, 1206 Pinewood Drive * St. Louis, 1230 
North Main St. * Seattle, 3104 Smith Tower * Syracuse, 501 Roberts Ave. * Tulsa, 733 Ken- 
nedy Bidg. * Wichita, 622 E. Third St. * Canadian Representative: Railway & Power Corp., Ltd. 





30 DAY DELIVERY 


O-M CYLINDERS 


AIR HYDRAULIC WATER 
MORE POWER in less space 


a LESS COST 


O-M is All Cylinder—pack- 
ing more power per square 
inch than any other type! 
No tie rods or bulky end 
caps, saves 3 in installa- 
tion space. In full range of 
sizes from 114” to 8” bores. 
All machined steel with 
bearing bronze. Parts and 
mounting brackets fully in- 
terchangeable. Special de- 
sign standard parts appli- 
cable to almost all “custom” 
installations. 



















” FREE 
NEW CATALOG 
28, diagram- 
packed pages of 
specifications, 
parts listing and 
other information. 






FREE ~ 

TEMPLATES 
Complete set. 
Shows all cylin- 
ders and movunt- 
ing brackets. '/2 
scale. 





IORTMAN-MILLER MACHINE CO. 
1210 150th St., Hammond, Indiana 


At no cost or obligation... 


C) Send me your new, complete catalog. 
[J] Send me o complete set of Templates. 














Nome 
Firm. 
Address. 
City. State 
MAIL COUPON TODAY! 
294 





within arm reach of operator. Bak- 
er Industrial Truck Division of The 
Baker-Raulang Co., Cleveland, O. 


HAND LIFT PALLET TRUCK: Available 
with dual-purpose superstructure 
that makes possible the handling of 
7 and 12-in. skids as well as single 
or double-faced pallets. When su- 
perstructure is in raised position 
it is clamped vertically to provide 
a backrest for the pallet load on 
truck. When lowered, it is adjust- 
able to either 7 or 12 in. skid 
heights by a cam and slot arrange- 
ment. Available in either mechani- 
cal or hydraulic lifts. Philadelphia 
Division, The Yale & Towne Mfg. 
Co., Philadelphia, Pa. 


ELECTRIC TRACTOR: Heavy-duty unit 
powered by two high-capacity se- 
ries-wound enclosed motors capable 
of delivering 800 lb normal and 
5500 lb maximum drawbar pull. 
Four-wheel drive, four-wheel steer 
unit controlled by steering wheel 
and accelerator pedal. Has four 
speeds in either direction. Drive 
axle assemblies consist of double- 
reduction, spiral bevel and spur 
gear units with standard four-pin- 
ion differential. Drive shafts are 
full-floating and wheels are Tim- 
ken-bearing mounted. The Mercury 
Mfg. Co., Chicago, Ill. 


MOBILE CRANE: Electric powered 
unit redesigned with wider bed and 
higher operator control pedals for 
better forward visibility. Powered 
by either electric storage battery 
or gas-electric unit. Capacity is 
10,000 lb at 5%-ft radius. With 
boom fully extended to 19 ft, hook 
height of 18 ft can be obtained. 
Overall length and width, 130% 
and 66% in. Turns in 95-in. inter- 
secting aisles. Maximum slue, 296 
degrees. Features four-wheel steer- 
ing, telescoping boom to provide 
boom lengths from 12 to 19 ft, 
three individual motors with solen- 
oid operated brakes for powering 
slue, hoist and boom. The Elwell- 
Parker Electric Co., Cleveland, O. 


DRUM-HANDLING ATTACHMENTS: For 
use with Hyster Load Grab attach- 
ment. Features steel-backed re- 
placeable rubber pads. Rubber has 
both mechanical anchor and vul- 
canized bond to the steel backing. 
Six bolts attach each pad to arm. 
Standard Model 20 lift truck equip- 
ped with two-drum arm has aver- 
age rated load of 1990 lb. With 
four-drum arm, Model 40 has aver- 
age rated load of 2800 lb. Hyster 
Co., Portland, Ore. 

ForK Lirr TRUCKS: Twelve models 
powered with either diesel or gaso- 
line engines, solid or cushion tires, 
in capacities of 3000, 4000, 5000, 
6000 and 7500 Ib at a 24-in. load 


























of COLD-ROLL 


@ In metal fabrication, new appli- 
cations are constantly being dis- 
covered for doing by cold-roll-form- 
ing what has heretofore been done 
by other methods, at higher cost. 


Where quantity requirements ini- 
tially are too small, the advantages 
of cold-roll-forming may be over- 
looked until long after increased 
demand has made this method 
more economical. 


Then there are many instances in 
which cold-roll-forming is errone- 
ously assumed to be impractical 
because other operations are in- 
volved, such as perforating, em- 
bossing, welding, curving, coiling, 
ring forming, filling, etc. 


As a matter of fact, the majority of 
roll-forming applications are indi- 
vidually engineered, with or without 
accessory attachments or tooling, for 
just such operations. 


If you suspect the existence of appli- 
cations of this nature in your plant, 
feel free to call on Yoder engineers 
for a survey or analysis, followed 
by recommendations as to the prac- 
ticability and cost of employing 
roll-forming to advantage. 


Roll-Forming Book on request. 


THE YODER COMPANY 
5524 Walworth Avenue * Cleveland 2, Ohio 








Cold-Roll 





FORMING 
MACHINES 
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Shown here are two reducers—a STANDARD, at 
left, a SPECIAL at right. Yet, except for the hous- 
ing, parts are completely interchangeable. 





SPECIAL REDUCERS, REQUIRE 
SPECIAL PARTS 


By specifying Cone-Drive DOUBLE-enveloping 
Gears when you need a special reducer, you 
can, in most cases, retain all the cost, delivery 
and reconversion advantages resulting from 
use of STANDARDIZED gears, shafts, bearings, 
carriers, etc. 


This interchangeability applies whether the 





Write today for the name of the Cone-Drive Gears 
Representative in your territory. 











= GEARS 





DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
















ais 








reducer is fin-cooled, water cooled or fan 
cooled. Except for gear and worm teeth, as a 
matter of fact, all reducers of the same center 
distance have interchangeable parts. 


On top of that, when you specify Cone-Drive 
Gears, you get the remarkable compactness of 
DOUBLE-enveloping gearing at no extra cost. 














vi4ion, Michigan Tool Comyarcoy 


7171 E. McNichels Reed + Detroit 12, Michigen 
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You save time and money when you 
rely on our high productive capacity 
and special equipment to turn out 
precision parts to your order. 

Typical are surgical and dental in- 
struments, pen and pencil barrels, sol- 
dering iron cases, etc. Medium wall 
tubing up to 24” O.D. and solid steel 
.015” to ®” diameter handled. 

We are also set up to make such 
parts as special rollers, shafts, studs, 
dowel pins, special needles, instru- 
ment shafts and pivots, screw driver 
and ice pick blades, knurled mandrels 
and spindles, etc. 

Send your prints and specifications 
today for prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 


553 Field Street * Torrington, Conn. 
Makers of 


TORRINGTON #//1/; BEARINGS 
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TANGENT BENDER: 


center and 4000 lb at an 18-in. load 
center. Features include: all roller 
construction mast with special 
channels, two speeds forward or re- 
verse, single lever gear shift, quick- 
change heavy-duty clutch, carriage 
mounted on adjustable side thrust 
rollers to minimize wear, complete 
accessibility of all parts for main- 
tenance and servicing, standardiza- 
tion for interchangeability of parts 
among all twelve models. The Buda 
Co., Harvey, Ill. 


DETACHABLE RAM: For handling 
coiled wire. Quickly instailed or de- 
tached from truck carriage. In 
picking up ram, truck is moved 
into position at rear of ram and 
carriage is raised so cradle arms 
on carriage engage a mounting 
spool on back plate of ram. To de- 
tach ram, operator positions it on 
supports and disengages cradle and 
spool by lowering truck carriage. 
Used to transport coils of steel wire 
from storage to feeders. Ram is 
placed in feeder, detached from 
truck and stays in feeder while 
wire is run off to wire drawing 
machine. Baker Industrial Truck 
Division of The Baker-Raulang Co., 
Cleveland, O. 


ELECTRIC TRACTOR: Medium-duty two- 


wheel drive machine rated at 400 
lb normal and 2000 lb maximum 
drawbar pull. Attains light running 
speed of 74% mph when powered 
by 48-v source specified. Tiller bar 
controls four-wheel steering sys- 
tem. Standard speed control ar- 
rangement is by manually operated 
three-speed snap-action mechanical 
contactor unit; foot operated con- 
trol also available. Has cushion 
tires, semi-elliptic spring suspen- 
sion, front and rear; and a unit- 
constructed, double-reduction spiral 
bevel and spur geared power plant. 
The Mercury Mfg. Co., Chicago, Ill. 


Metalworking 


Single-wing unit 
shapes flanged sheets around ra- 
diused corner dies without wrink- 
ling. For forming metal cabinets, 
cases, housings, liners, etc. Fea- 
tures automatic positioning and 
open-throat design which permits 
removal of fully formed shapes 
easily and quickly. Ram latches 
with bed in last inch of travel and 
exerts up to 17 tons vertical pres- 
sure. Metal blank is positioned on 
bed of machine containing female 
die. Overhead arm or ram, hold- 
ing male die; clamps material in 
position. Forming wing swings out 
and upward to effect positive shap- 
ing. At the same time slitting, 
piercing, stamping or cutting op- 
erations can be performed. Avail- 





: bottles in dairies. 





SOLVED: 


an unusual 
FEEDING PROBLEN- 


with GAST rotary 
AIR PUMPS 


CAP FEEO TUBE 
GAST PUMP 





This machine by 
Basca Manufacturing 
Company, Inc., puts 
Econ-O-Seal alumi- 
num caps on milk 





<= 





SHOWN WITH 
COVER REMOVED 


PROBLEM: Place cap 
on milk bottle at the 
right instant — when, 
and only when, bot- 
tle is ready. 


SOLUTION: Suction 
from Gast Rotary Air 
Pump picks up cap. 
Pressure sends it 
along, also returns sucker for next cap. 


RESULT: Dependable operation, mod- 
erate cost for pump, long-term satis- 
faction. 

And that’s but one example. We can 
show you scores of other problems — 
solved with equal success — by put- 
ting Gast Rotaries to work. Or better 
still, submit your problem to Gast for 
analysis. 

Our engineers offer: concentrated ex- 
perience on the uses of low pressure, 
low vacuum, and compressed air for 
rotary power. And Gast Units offer 
unique advantages to manufacturers 
who “Specify Gast.” Write for details 
—"Air may be your Answer!” 





fe 


A 


Have you seen Gast Ap- 
plication Ideas booklet, 


showing 26 product prob- 





lems and solutions? Sent 


on request. 


Original Equipment Manufacturers for 
Over 25 Years 





AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


(TO THREE W.P.) (TO 30 185.) (10 28 INCHES) . 
GAST MANUFACTURING CORP. 107 Hinkley St., Benton Herber, mi 
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“provide good service 


J 


in a ‘tough’ location’ 


reports MICHIGAN POWER SHOVEL COMPANY 
































RANGE ROLLER BUSHINGS require very little 

space to “friction-proof’”’ your rotating or 
oscillating parts against wear, under heavy 
loads, high speeds and severe service. Service 
records on countless installations prove their 
unusually trouble-free, long-life operation. 


Orange Roller Bushings are compact, precision 
bearings, equally adapted to rugged installa- 
tions or the most exacting requirements for 
even, smooth, quiet running. Dimensions are 
rigidly standardized, to provide closer internal 
running clearances, minimizing possibility of 
misalignment of rollers. Rollers and raceways 
are made of finest bearing steel—raceways are 
through-ground — exceptional standards of 
hardening, finishing and assembly are enforced. 


The Dragline Fairlead in Michigan Y2 
yard truck and crawler excavators, is 
scientifically designed to reduce wear 
and provide fast, smooth dragline opera- 
tion in severe service. To help achieve 
this, the two vertical and two horizontal 
sheaves are equipped with Orange Roller 
Bushings. After 3 years, Michigan en- 
gineers report excellent service, as well 
as manufacturing advantages of com- 
pactness and economy. 











TRAINED MANPOWER 
IS SCARCE! 


— 
— 


is Your Trained Manpower 
Bogged Down in the Blind 


Alley of Routine Jobs? 


Among your valuable assets, 
trained manpower ranks at the 
very top. Yet if your skilled tech- 
nicians are tied down to routine 
testing jobs, you are not only wast- 
ing your assets, but you are fan- 
ning the spark of dissatisfaction. 

All good men earnestly desire 
advancement. And you can ad- 
vance them to more important 
responsibilities if you turn over 
your routine testing to a depend- 
able, highly regarded commercial 
laboratory. 

We can handle your routine 
testing. In many cases we can 
actually produce results more 
promptly than your own labora- 
tories, especially if they are over- 
loaded. Our staffs include 
engineers, chemists, physicists, 
biologists, and specially trained 
technicians. At their disposal is an 
extensive alignment of scientific 
equipment. 

Let’s discuss the matter at your 
convenience. We are sure we can 
show you a better way of han- 
dling your routine testing. 


UNITED STATES 
TESTING COMPANY, Inc. 


Established 1880 
1800 Park Avenue, Hoboken, N. J. 
PHILADELPHIA « BOSTON « PROVIDENCE 
CHICAGO * NEW YORK « LOS ANGELES 
MEMPHIS « DENVER + DALLAS 
Member of American Council of Commercial Laboratories 





able in three types having die space 
of 24, 36 or 48 in. Can be furnished 
for air or hydraulic operation with 
control for completely automatic 
cycling or with separate ram and 
wing controls for manual opera- 
tion. The Cyril Bath Co., Cleve- 
land, O. 


LATHE: Cam-operated rear cross 


slide offers increased rigidity for 
forming, grooving, necking and 
similar operations. Cam feeds slide 
into workpiece, moving slide in- 
ward at a constant rate. When tools 
reach end of stroke, inward feed ends 
in cam slot. Rack and pinion cross 
slide can be furnished. Lodge & 
Shipley Co., Cincinnati, O. 


QUENCHING PRESS: For armor plate 


production; handles large plates 
from % to 2 in. thick. Overall bed 
size, 72 by 235 in.; clearance be- 
tween rod shields, 98 by 72 in. Hot 
armor plate from hardening fur- 
nace is placed in press and held 
under pressure between dies while 
being sprayed with cold water. 
Process takes less than two min- 
utes and eliminates subsequent 
straightening operations. The Hy- 
draulic Press Mfg. Co., Mount Gil- 
ead, O. 


TRANSFER MACHINE: For processing 


the intake manifold of V-type en- 
gine block. Drills, taps, reams and 
spotfaces all holes and mills the 
carburetor and water outlet pad. 
Capacity is 72 pieces per hour at 
80 per cent efficiency. Workpiece 
is hydraulically located and clamped 
at each station and moved be- 
tween stations by hydraulically- 
operated transfer bar. Fixtures 
move on V-type rails with hardened 
and ground surfaces. Tools are 
high-speed steel, and milling cut- 
ters are carbide. Tool speeds: 80 
sfpm in drilling operations, 250 
sfpm in milling operations. Floor 
space required, 10 by 40 ft. Sny- 
der Tool & Engineering Co., De- 
troit, Mich. 


SOLDERING-BRAZING GUN: Deposits 


lead and tin-base solders, as well 
as silver solder and other brazing 
wires, in liquid or semiliquid form 
to parts moving at constant speed 
under gun nozzle. Soldering or 
brazing can be either intermittent 
or continuous at any desired rate 
of speed. up to 200 fpm. Metallizing 
Co. of America, Chicago, Iil. 


PROFILER-MILLING MACHINE: Rede- 


signed with improved spindle bear- 
ings. Shafts are splined instead of 
using keyways, including the cut- 
ter spindle. Features hardened and 
ground steel cross-slide ways; trav- 
el-head is now mounted on ball 
bearing rollers. For economical du- 
plication of small parts requiring 
accurate interchangeability — air- 


strengthen 
power tools-- 
Chain Saws, 
for instance 


Tus magnesium die cast hous- 
ing is part of the Chain Saw 
manufactured by Homelite Corpo- 
ration. Such tools must be strong 
in every part, to withstand rigor- 
ous use. 


To strengthen the tapped threads 
indicated by arrows, Homelite uses 
Tap-Lok Inserts. They report that 
the Insert not only provides a 
dependable nonstripping fastening, 
but also acts as a lock on the 
screw, preventing it from vibrating 
loose during use. 


The unique self-tapping feature 
of this hardened steel bushing 
also substantially reduces assembly 
costs by eliminating a separate 
tapping operation. 


Write today for 
samples and neti 


ae folder GH? 


Z 


Also manufacturers of 
Groov-Pins for posi- 
tive locking press fit. 


CORPORATION 


1129 Hendricks Causeway. 





Ridgefield, N. J. 


————- 
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FILLING AN INDUSTRIAL ORDER. Craftsman starting to 
“spindown”’ stainless steel guard bow] for laboratory centrifuge 
unit. An example of the all-gage — all-metal — any quantity 

inning capacity available at Teiner. Write for newest color 
icodiane 51-D. 


JTEINER 


CO. INC. 134 TREMONT ST., EVERETT 49, MASS. 


IN ROTARY PUMPS 


VIKING das the Answer to Your Needs 


LOW or CAPACITY 
LIGHT .. HEAWY Liquips 


> whale 

; WOT o: COLD FLUIDS 
CORROSIVE MATERIALS 

» ODD oz STANDARD 


Drive Arrangements 


PECULIAR Mounting Conditions 


Whatever your pumping needs may 
be, start solving them today by re- 
questing folder 52SH. 


PUMP COMPANY | 


CEDAR FALLS _ IOWA 
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craft and gun parts, etc. Morey 
Machine Co. Inc., New York, N. Y. 


PUNCH PRESS: Open back machine 


can be tilted to a maximum of 25 
deg. Flywheel is at rear for safety 
of operator. Capacity, 5 tons; rated 
at 275 sirokes per minute. 
Equipped with positive nonrepeat 
clutch which can be released for 
automatic feed. Throat depth, 6 in.; 
height of throat, 7 in.; length of 
stroke, 1 in. with stroke adjustment 
1% in.; die space, 5% in. with 
stroke down and adjustment up. 
Size: 59 in. high; 22 in. wide at 
base; 28 in. deep. Bench model also 
available. Whitney Metal Tool Co., 
Rockford, Ill. 


HOSE COUPLING MACHINE: Hydrauli- 


cally operated unit does complete 
assembly and swaging job. Opera- 
tor can make up finished hose, 
couplings at both ends, in four 
minutes. Cutting wheel cuts hose 
to length; wire wheel attachment 
skives each end of hose. Operator 
assembles sleeve on hose end, in- 
serts coupling with power spinner, 
and places coupling in press which 
swages it permanently in one pass 
through dies. Stem of fitting is so 
designed that the hose wall is con- 
verted during swaging into a se- 
ries of chevron formations result- 
ing in an effective seal. Machine 
is equipped for. operation on 115-v, 
60-cycle current. Pyles Industries 
Inc., Detroit, Mich. 


ROTARY STRAIGHTENER: For removing 


waves, bends and kinks from cul 
lengths of ;;-in. rod or up to \-in. 
OD thin wall tubing. Has three sets 
of identically contoured twin cross 
rolls, all power driven. Middle pair 
of rolls may be adjusted up or 
down so that correct amount of 
offset for good straightening effect 
is maintained between horizontal 
middle roll pass and horizontal en- 
try and delivery roll passes. 
Straightening is accomplished by 
passing cut lengths of stock spi- 
rally through the three sets of 
cross rolls. Rolls are driven by 1/6- 
hp motors; operating speed is 100 
fpm. Size: 22 in. wide, 19 in. deep, 
8 in. high. Mackintosh-Hemphill 
Co., Pittsburgh, Pa. 


GEAR HOBBER: Model No. 1 features 


two improvements: a vernier scale 
to establish turntable positions in 
minutes, and a knurled thumb 
wheel for positioning the hob rela- 
tive to the workpiece. The Ham- 
ilton Tool Co., Hamilton, O. 


Packaging 


HEAT SEALER: For manufacture and 


final closure of large bags, pouches, 
envelopes, barriers, etc., made of 
kraft and scrim-backed laminates, 
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SELF-LUBRICATING 
‘EXTREMELY DURABLE 
CONSTANT CO-EFFICIENT 
OF FRICTION OPERATES 
DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
- © CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 
"AS A CURRENT-CARRYING 


GRAPHITE METALLIZING 
CORPORATION 


NEPPERHAN AVENUE YONKERS 3 














cellophane, pliofilm, foil and simi- 
lar heat-sealing materials. Sealing 
bars 38 in. long seal 36-in. stand- 
ard width material. Movable seal- 
ing jaw is operated by air cylin- 
der arranged with air regulator 
valve. Sealing pressures from 19 
to 31% psi over entire bar length 
are possible. Operates on 60 to 100 
lb air pressure. Electric timer pro- 
vided; time of dwell variable up to 
30 seconds. Each bar has two brass- 
sheathed 375-watt heating elements. 
Temperature of sealing bars is 
thermostatically controlled over 
range of 0 to 550 F. Operated by 
electric foot switch. Pack-Rite Ma- 
chines, Milwaukee, Wis. 


Testing and Inspection 


PRESSURE TRANSMITTER: For measur- 
ing vacuum pressures with refer- 
ence to an absolute pressure. Con- 
sists of two opposing bellows con- 
nected to a cantilever beam spring 
and aé_ differential transformer. 
Transformer requires as little as 
1/100 gram for displacement of its 
armature for providing an ac out- 
put signal linear to within 0.1 per 
cent. One bellows is connected to 
the system to be measured while 
the other is the absolute pressure 
reference. Available in five stand- 
ard ranges between 0-50 mm of 
mercury to 0-30 in. of mercury. 
Factory calibrated for accuracy 
with 0.50 per cent of full range. 
Automatic Temperature Control 
Co. Inc., Philadelphia, Pa. 

OPTICAL DIVIDING HEAD: For checking 
angular dimensions such as the 
spacing of spur gear and ratchet 
teeth, for measuring eccentricity 
and contours of cams and other 
shapes, accuracy of milling cutters, 
broaches, splined shafts, etc., and 
for use on machine tools requiring 
precise positioning in either hori- 
zontal or vertical plane. Measure- 
ments are made optically by align- 
ment of visible scales. Any one of 
a series of measurements is repro- 
ducible regardless of direction of 
spindle rotation. Optical system 
consists of a circular dial marked 
in 30-second divisions and an illu- 
minated glass scale etched with 
degree marks from 0 to 360. De- 
gree marks are projected onto 
ground glass screen and aligned be- 
tween two reference marks on 
screen. Readings are taken at nor- 
mal eye level; measurements are 
read directly on a large scale. 
Etched scale on spindle drum is 
sighted directly against degree ref- 
erence marks in viewing glass. An- 
gular dimensions specified are read 
directly on the optical system 
scales. F. T. Griswold Mfg. Co., 
Wayne, Pa. 





FOR COOLANTS, 
LUBRICANTS, AND 
ABRASIVE LIQUIDS 


POSITIVE DISPLACEMENT 
AND 
IMPELLER TYPES 


J. 1. C. STANDARDS 
OR DIRECT 
MOTOR CONNECTED 


FOR TWENTY YEARS— 
DEPENDABLE, 
ECONOMICAL, EFFICIENT 


PIONEER 
PUMP 


& MANUFACTURING CO., INC. 


STANDARD OR SPECIAL, 
FOR EVERY MACHINE TOOL 
AND INDUSTRIAL USE 


19652 JOHN R STREET 
DETROIT 3, MICHIGAN 


WRITE FOR CATALES 
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provide for 
AND 
protect against 
misalignment 


——~—-> Heretofore Considered Excessive 
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AJAX LIVEDEAL 


FLEXIBLE 
COUPLINGS 





































¥ The performance of Ajax 
Dihedral Couplings confirms the 
fact that there is no competition 
with quality. 

Design, installation and main- 
tenance men are saving thou- 
sands of hours, and dollars by 
eliminating necessity for precision 
alignment of direct-connected 
machines. 

New and exclusive Ajax Dihe- 
dral tooth shape provides for 
extreme misalignment with tooth 
clearance (backlash) kept to oil 
film requirements. Long life is 


assured because more tooth con- 





Ajax Dihedral surfaces of gears provide maximum tact is maintained under operating 
bearing area and do not tend to rupture the oil conditions. 


film. This contributes to long life, cool running 
and quiet, chatter-free operation. 


Positive oil seals keep lubrica- 
tion in and dirt out. 
Write for Bulletin 50. 


AJAX FLEXIBLE COUPLING CO. INC. 


WESTFIELD, NEW YORK | 
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vow men GUESSWOFk Pe 


Are You Putting into Your Designs? 


“PRODUCTION PROCESSES, Their Influence on Design,” 
by Roger W, Bolz, is a new working tool that will 
help you take the “guesswork” out of your designs. 
It’s your answer to the problem of how to design 
specifically for production. It puts at your instant 
command the facts and figures you need to know 
about the various production processes... and how 
they influence your designs. 


Covers 36 Different Processes 
PRODUCTION PROCESSES is packed from cover to cover 
with facts and figures on 36 different processes. When you want to design 
a new part or improve a present design, you will find in its pages every 
fact that has a bearing on your work. When you want to know the character, 
scope, capabilities, or limitations of a process—you will find it in this book, 
simply and clearly explained. 

PRODUCTION PROCESSES thoroughly covers all the different design factors in- 
volved in Metal Removal, Forming, Working, Forging and Deposition. It 
gives you down to earth data on such factors as how to select materials. . 
the surface finishes produced by various processes . . . and the practica) 
tolerances which can be held while using various processes. 


Answers These Typical Questions 
What production factors should be considered in design? . . . What pitfalls 
should be avoided in designing? . . . What level of precision can be main- 
tained in mass production without exceeding normal costs? . . . What are the 
minimum production levels below which costs may be excessive? .. . When 
are the various production processes used? 


Practical Production Approach 
PRODUCTION PROCESSES will be invaluable to you and the men working with 
you because it presents 658 pages of basic production process information in 


concise, easy-reference form, complete with over 650 illustrations, tables, 


It’s quickly read—quickly comprehended, 


Free Trial Offer 

Why not decide for yourself how useful PRODUCTION PROCESSES, or any of the 
books listed on this page, can be to you? Just fill in the certificate and 
mail it today. It will bring you a copy of the book you want to see by 
return mail. Examine it FREE for ten days—at the end of that time send 
us the purchase price of the book, plus a few cents for postage—or return 
the book absolutely without obligation. Just fill-in and mail the free examina- 
tion certificate now. 


FREE TRIAL CERTIFICATE 


THE PENTON PUBLISHING COMPANY, Book Department 
1213 West Third Street, Cleveland 13, Ohio 


graphs and charts. 


Please send the following books I have checked: 


() On ten days trial for free examination, fol- 
lowing which I will pay fer the book at the 
regular purchase price, plus a few cents for 
postage, or return it in good condition. 

(} Remittance enclosed* in which case the book 
will be sent postpaid. 

[] c.0o.D 


() Production Processes, $10. 
[) Mechanical Springs, $6. 

C) Plastics in Engineering, $10. 
(] Gates and Risers, $6. 


Signed Title 





Company 





Address 





City Zone 





* Please add 3% to cover state sales taz on orders for delivery in Ohio. 





PLASTICS IN ENGINEERING By John 
Delmonte. Here’s a brand new “how- 
to-do-it” “book of technical data 
that will help you determine the ricut 
plastic material, the ricHT mold design 
and the ricut fabricating technique 
to solve your plastics problem. PLastics 
IN ENGINEERING puts scores of up-to-the- 
minute facts about plastics right at your 
fingertips: How strong various plastics 
are—for what uses they are best suited 
—how to design plastic parts—how 
these remarkable synthetic materials are 
molded, extruded, laminated, cast—how 
much heat they will stand—how to guard 
against failure—how to machine plas- 
tics—and other vital factors that are so 
essential to satisfactory plastics per- 
formance. Contains 656 pages . . . 168 
illustrations . . . 81 tables. Third edition. 
Price $10 


MECHANICAL SPRINGS By A. M. 
Wahl. This book is filled with the kind 
of information that will enable you to 
make preliminary calculations on the 
design of all types of springs: Compres- 
sion... tension . . . torsion . . . and 
spiral. Practical formulas for design, 
plus complete, authoritative informaiioz 
on spring application make it a valu- 
able addition to your handbook an: 
engineering data files. This book of 
435 pages puts spring design on a 
rational basis. You will find that no 
matter what your problem . . . working 
stress ... fatigue ... buckling. . 

or just plain maximum efficiency . . . 
that the use of “Mechanical Springs” 
will reduce your number of spring fail- 
ures due to “guesswork” as well as 
save you time and materials. Price $6. 


GATES & RISERS FOR CASTINGS By 
Pat Dwyer. This book by the engineering 
editor of The Founpry magazine, has 
no equal as a source of information on 
how to eliminate casting defects. Foun- 
drymen will find that it thoroughly 
covers all the various problems that 
arise in the design and use of gates 
and risers. Detailed examples of gates 
and risers for practically all types of 
ferrous and non-ferrous castings are 
described and illustrated. It gives you 
practical methods of gating gray iron, 
steel, malleable iron, aluminum, brass 
and bronze castings. Practically every 
problem that you can encounter is 
covered in an easy-to-read text that is 
accompanied by detailed drawings. This 
brand new, third edition, contains 384 
pages, 247 illustrations, 31 chapters, and 
is fully cross-indexed. Price $6. 


Published by the Penton Publishing Com- 
pany, 1213 West Third St., Cleveland 13, Ohio 


—— 
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